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Compare these specs before you buy... 

RITEMAN C+ vs. COMMODORE PRINTERS 


RITEMAN C + 


COMMODORE PRINTERS 


MPS 802 MPS 803 VIC1525 VIC1526 


(COLUMN WIDTH) 

40 CHARACTERS PER LINE 
80 CHARACTERS PER LINE 
66 CHARACTERS PER LINE 
132 CHARACTERS PER LINE 


(SOFTWARE COMMANDS) 

DOUBLE STRIKE 

EMPHASIZED 

COMPRESSED 

UNDERLINE 

SUPER/SUBSCRIPTS 

ITALICS 

DOUBLE DENSITY BIT IMAGE 
(CHARACTERS) 

9X9 FONT 
TRUE DISCENDERS 
ITALICS 

COMMODORE GRAPHICS 
(OTHER FEATURES) 

SINGLE DENSITY BIT IMAGE 

EXPANDED 

REVERSE 


40 CPL 
80 CPL 
66 CPL 
132 CPL 


NO 
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RITEMAN R64 

ibove except: 

. Centronics Parallel & 
Commodore* 

Portable 

Standard top loading 
RITEMAN LQ 

Letter Quality Print 
Portable - Only 6Vi lbs. 
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CBS Software 
delivers fun programs 
with a bit of bite. 



Way back at the dawn of the computer revolution—around 1979 or so—video games 
were enough to satisfy most members of the family. 

But times have changed. Now there’s a new family that wants more imaginative, challenging, 
stimulating ways to look at subjects that are either important parts of their school curriculums 






SOFTWARE 

Making you the best. 


Mi 


.any CBS Software Families have America Coast-to-Coast, a < 


dinosaurs in their living r 

Or rec rooms. Even their 
bedrooms. 

They’re the dinosaurs in 
Dinosaur Dig™ and T. rex™ t, 
two challenging programs that 
bring these long-dead 
creatures back to life. 

Dinosaur Dig lets your fam¬ 
ily discover the world of these 


country challenge 
that puts everyone 
in a constant state 
of fun. With Sea 
Voyagers you can 
travel with the 
explorers, reliving 
the heroic adven- 


■es of Magellan, 

;n Columbus himself! Timebound 
fascinating animals: where they lived, lets you travel through time and 


what they looked like, and why they 
' 4 became extinct. T. rex can put any 
•'of you in the shoes (or rather, foot- 
I prints) of the most ferocious of all 
E dinosaurs—the Tyrannosaurus rex. 
■ Against all odds, one or all of you 
must struggle for survival. 

But if geography or history is 
fl your family's bag, pack up for a trip 
R with America Coast-to-Coast™ 

V Sea Voyagers ™ or Timebound™ * 

P All 50 states are a playground in 


capture great historical moments 
i they happen. 

CBS Software Family members 


won’t have to travel any further than 
their keyboard to predict a trickle or 
tame a tornado. Weather Tamers ™ * 
lets you adjust conditions around the 
U.S. atyour whim, while Forecast!™ 
allows you to input the information 
you' need to make real-life weather 
predictions. 

Finally, if numbers are driving 
younger family members crazy, it’s time 
for Math Mileage™ This challenging 
program combines computer game 
techniques with real math learning. 

With absolutelfwspeed limits On & 
your way to success. 

These are just a few of the 
programs developed for the 
CBS Software Family by top 
educators and experts in 
computer-enhanced learning. 
But kids don’t care about that. 

As long as each one is 100% 
fun — with a bit of bite. 

Right, liino? 









r \ 

Educational Software 

That Works: 

Spell It! 

mm Spell expertly 1000 of the most misspelled 

KJ ■ ■ words. Learn the spelling rules Improve 

m MKLmk H ■ with 4 exciting activities, including a 

|^| captivating arcade game! Add your own 


Math Blaster! 

Master addition, subtraction, multiplication, 

- by solving over 600 problems. Learn your 

IUI f math facts with 4 motivating activities, 

JLYJLC& liJL JL • "Cob,ems on arcade same! Add 

m 

Word Attack! 

Aad 675 new words to your vocabulary - 
with precise definitions and sentences 

W MW mg' 'A V«|T W demonstrating usage. Build your skills with 

WUJL |JL« ga^euldd your own words'. 119 

B 

Speed Header II 

increase your reading speed and improve 
flBj comprehension! Six exercises designed by 

lll^p reading specialists vastly improve your 

HUA y-JflB jm Wl reading skills. Chart your own progress with 

jvccm • 


The Davidson 

Best Seller Tradition. 

For more information call: (800) 556-6141 

W Davidson. 

Rancho Palos Verdes, CA 90274 nea” 
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EDITORS NOTES 


This month's Editor's Notes are 
written by Richard Mansfield, 
Senior Editor of COMPUTE! 
Publications. 

—Robert Lock, Editor In Chief 

Some commentators, even some 
computer scientists, are fond of 
saying that computers are 
dumb. 

With a sense of relief and at 
least a feeling of temporary 
safety, they reassure their listen¬ 
ers that computers don't really 
think, have no common sense, 
and can only do what they are 
told to do. 

Presumably—since this de¬ 
scription also applies to infants 
and farm animals—we can relax 
and stop worrying that comput¬ 
ers are taking over, that they 
might become as smart or 
smarter than we humans. Or 
that they might somehow some¬ 
day control us. 

We are reassured that com¬ 
puters have no feelings and 
therefore cannot create any¬ 
thing. They cannot learn English 
or other human languages. In 
fact, they can only memorize 
fixed behavior patterns, but can¬ 
not truly leant from experience. 

These descriptions are mis¬ 
leading. And the reassurances 
are perhaps premature. 

To see how computers stack 
up against us, we've got to first 
realize that there are two funda¬ 
mental parts to any brain: the 
processor and the memory. The 
processor takes action, manipu¬ 
lates information (data). Com¬ 
puters are often called data 
processors. The memory holds 
the data which the processor 


manipulates. When you buy a 
computer, it comes with knowl¬ 
edge in its memory: how to dis¬ 
play things on the screen, how 
to load programs from a disk 
drive, how to add numbers to¬ 
gether, and so forth. 

When compared to an aver¬ 
age human, present day com¬ 
puters are mentally weaker in 
some ways and mentally stron¬ 
ger in other ways. For example, 
computers think far more 
quickly than we do. The human 
mind can be, as we all know, 
astonishingly powerful. 

But we are no longer the 
quickest thinkers on this planet. 

The thinking machine be¬ 
tween our ears runs on weak 
electrical and chemical signals. 
Thoughts are processed almost 
hydraulically. Whatever else we 
might say about our brains, they 
are, after all, meat. 

The computer, by contrast, 
runs on pure electricity and 
thinks at the speed of light. A 
human might take hours to al¬ 
phabetize 10,000 names; a com¬ 
puter can do it in a fraction of a 
second. When clocked, the dif¬ 
ference in speed between the ar¬ 
tificial and natural brains 
becomes obvious: The average 
computer switches its gates at a 
rate of one million per second. 
The most powerful computers 
switch at one billion per second. 
The human brain switches its 
neurons at one hundred per 
second. 

Likewise, computer memo¬ 
ries, information burned into 
ROM chips, will never degrade. 
Once a computer learns that 
Stavanger is the fourth-largest 


city in Norway, it will never for¬ 
get that fact. Now that you 
know, will you remember it if 
asked next month? 

In many senses, we no 
longer have the best memories 
on the planet. 

Does this mean that artifi¬ 
cial intelligence is inevitable or 
that it will happen within our 
lifetime? Nobody knows. But 
one thing seems fairly certain: It 
could happen very suddenly 
and catch us by surprise. 

Consider this: Human be¬ 
ings are unique in nature in 
many ways, but few things are 
stranger than how we've turned 
evolution upside down. Until 
us, the environment generally 
determined the evolution of a 
species. Now we dominate and 
determine the evolution of the 
environment. 

But computers, with their 
great speeds, have a chance to 
go us one better: If one of them 
becomes conscious, becomes a 
full intelligence, it might begin 
leaping forward, begin evolving 
at lightning speed. It might 
quickly reach a level of thought 
so powerful that we couldn't 
hope to understand its ideas. 

It is naive to think that to¬ 
day's computers are as smart as 
humans. It would be perhaps 
even more naive to think that 
they could never be. 




HOP YOUR CHILD 
GRASP DIFFICULT SUBJECTS 




Parents who help with homework know how tough 
it is to be in school these days. Even kids at the head of 
the class need all the help they can get, and sometimes 
parents do too! DesignWare family learning games pro- 
vide motivating and interactive ways to enrich your 
child’s education at home. 


LEARNING THAT'S FUN 

DesignWare programs blend teaching and fun to keep 
the fun in learning TheyVe quick and responsive, pro¬ 
viding immediate feedback and reinforcement. Built-in 
demonstrations and liberal use of graphics, sound and 
on-screen help make them fast, easy and fun-even the 


DESIGNWARE GROWS WITH YOUR CHILD 

All DesignWare programs provide multiple skill levels. 
Nine of the eleven are easily customized to supplement 
current school assignments. And because they’re 
designed as a family, getting familiar with one makes 
you familiar with them all. 


ALGEBRA, GEOMETRY, GEOGRAPHY, GRAMMAR, 
SPELLING...DESIGNWARE TEACHES WHAT 
HAS TO BE TAUGHT 

DesignWare programs cover “core” subjects and basic 
skills-and are tested by full-time teachers, parents and 
hundreds of children like your own. Some are award 
winners: MATH MAZE,"SPELLAGRAPH," 

CRYPTO CUBE" and TRAP-A-ZOID.'“Or try our latest 
bestsellers-SPELLICOPTER'," STATES & TRAITS" 
and THE GRAMMAR EXAMINER: 

STATES & TRAITS (ages 9 to adult) covers 
U.S. geography, land forms, related trivia, and where 
history took place. It can be expanded to cover current 
studies, family history and other topics. 

As a reporter on “THE GRAMMAR 


CArtjvuiNttc tages lu to adult;, you let 
grammar skills by editing hundreds of 
humorous news stories, writing your 
own grammar problems into stories, 
playing on four different game 
boards, or creating new game 
boards of your own. 


MISSION: ALGEBRA" (ages 13 to 18) generates 
thousands of equations. Solving each group of equations 
helps rescue a stricken space ship. The computer instantly 
checks each step in your solution, no matter what 
approach you use, and can coach you when you run 
into trouble. 

THE NOTABLE PHANTOM” (ages 5 to 10) 
transforms your computer keyboard into a musical key¬ 
board to teach reading music, ear training, songs and 
simple composition. Includes a plastic keyboard overlay. 

HELPISATHAND 

DesignWare family learning games are available at all 
major software retailers, and run on Apple II family, 

IBM PC, PCjr, Commodore 64, Atari and other popu¬ 
lar microcomputers with disk drives. We provide a 90- 
day warranty against defects and free telephone support. 

Our latest releases come in easy-to-preview, 
easy-to-read hardcover books, which also provide per¬ 
manent disk storage. Visit your local software retailer or 
write for our free catalog. DesignWare, Inc., Department 
MC, 185 Berry Street, San Francisco, CA. 94107. 
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Because no two businesses 
are alike, you need 
Timeworks Business Systems: 


Only Timeworks Business Systems 
generate reports customized to fit your 
business, all for $59.95* each. 

Here’s a series of seven easy-to-use Management 
Information Reports flexibly designed to accommo¬ 
date all small and medium size business accounting 
requirements for Commodore 64" 

Computers: • Inventory Management 

• Sales Analysis • Accounts Receivable 
and Invoicing • Accounts Payable 
Checkwriting • Payroll • Cash Flow 
Management • General Ledger 
Each system includes: 

• A unique method of 
creating your own 
unlimited array of 
reports—quickly 
and easily- 
from over a 
thousand 

possible combinations. 

You select the information yc 
determine the sequence of the report column 
headings. Now you can generate reports that are 
truly tailored to your specific business needs. 

• A program which can be used by itself, or inter¬ 
faced, one at a time, with other management 
programs into a fully integrated accounting 
system. 

• A menu-driven program sophisticated enough 
to provide complete Management and Product 
Information, yet requires no prior computer or 
accounting knowledge taoperate. 



• Timeworks tutorials, written in basic English, and 
our “cookbook” style of full computer prompting 
really make this operation simple. 

Free customer support program. 

With Business Systems, particularly service is a 
must! The Timeworks Customer Support Team, 
along with our toll-free Consumer 
Hot Line, is available-at no charge- 
to all registered users and dealers. 
Our service personnel will answer 
computing questions, hardware 
questions, even certain accounting 
questions. 

Timeworks Business 
Systems. Now at your favorite 
dealer, or contact Timeworks, Inc., 
444 Lake Cook Rd., Deerfield, IL 
60015. Phone: (312) 948-9200. 


nmemcHE& 


More power for your dollar. 


Other Timeworks Programs: 

■ The Evelyn Wood Dynamic Reader ■ The Electronic 
Checkbook ■ The Money Manager ■ Swiftcalc ■ Wall Street 













READERS’ FEEDBACK 


The Editors and Readers of COMPUTE! 


If you have any questions, comments, or suggestions 
you would like to see addressed in this column, 
write to "Readers' Feedback," compute!, P.O. Box 
5406, Greensboro, NC 27403. Due to the volume of 
mail we receive, we regret that we cannot provide 
personal answers to technical questions. 


Using High-Level Languages 

What will LISP, Pascal, Forth, or BASIC do for 
me that machine language can't? 

W. R. Waddell, Jr. 

High-level languages like BASIC are designed for 
the programmer's'convenience, not the computer's. 
Machine language is the only true computer lan¬ 
guage. BASIC, LISP, Pascal, Forth, COBOL, FOR¬ 
TRAN, PL/1, Logo, PILOT, and other languages are 
for most people easier and faster to program in than 
machine language. In machine language, you are re- 
ired to give all the details, building a program 
m extremely simple commands. If you’re writing 
some text on the screen, you have to store each 
character into screen memory or print each charac¬ 
ter with your computer's operating system. In 
BASIC, though, you just use PRINT, a command of 
considerable flexibility. It's easier to type PRINT 
"HELLO" than to code in machine language: 
ldx #o 

LOOP LDA MESSAGE.X 
JSR PltlNTCHAR 
INX 
CPX #5 
BNE LOOP 

MESSAGE .BYTE "HELLO" 

When the computer extends the convenience of 
easier programming, though, it has to work harder, 
taking care of details that you would have to specify 
yourself in machine language. The machine lan¬ 
guage example prints as fast as is possible. The 
BASIC interpreter, however, has to think about 
PRINT for a while—should it print a number, a 
variable, a string, or the result of a calculation 


embedded in PRINT? Should it TAB over? PRINT 
also has to convert numbers and variables from 
their internal representation into a sequence of 

The tradeoff is primarily speed. It can be much 
easier to write a complex program in a high-level 
language. This saves the programmer time. But al¬ 
though the machine language program may take 
longer to write and debug, it runs at the fastest 
speed possible. 

However, sometimes machine language is ac¬ 
tually the easiest language to use when you are 
programming at the level of the machine, such as 
writing 1000 spaces to clear the screen. 

Your choice of a language should be tied di¬ 
rectly to the kind of program you'll write. You can 
write a checkbook-balancing program in BASIC, a 
fractal generator in Logo, a general ledger in CO¬ 
BOL, experiment with artificial intelligence in LISP, 
or write a word processor in Forth or machine lan¬ 
guage. Keep in mind that different languages offer 
varying compromises between speed of execution 
and ease of use. Some languages require large 
amounts of memory and disk space. 

Also be aware that many languages are tied to 
particular programming philosophies. There are 
many camps of programmers who have evolved 
their own ways of solving computer problems. The 
particular way one group of people programs is a 
kind of dogma, and the language used is either built 
especially around this dogma or fits into the philos¬ 
ophy. For example, although Pascal does not rigidly 
enforce structure, it does encourage readable listings 
and the use of modules to build programs a piece at 

BASIC is fine for those who wouldn't dream of 
writing a flowchart; why not just sit down and start 
writing your program at the keyboard? And machine 
language provides the ultimate flexibility—your 
source code can use meaningful labels and plenty of 
remarks, you can design your own custom control 
structures and variable types, and the code pro¬ 
duced is still fast and efficient. 
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The Hottest 
New Game In Town* 



Trivia Fever is absolutely unique — it's the only software entertain¬ 
ment package that can be enjoyed w/t/i or without a home com¬ 
puter! When played on your home computer, Trivia Fever is a 
refreshing alternative to all those shoot'em up games. An elected 
"Master of the Game" uses the computer to randomly select sub¬ 
ject categories, handicap players, generate questions and answers, 
keep score automatically, and more! Instructive by its very nature, 
Trivia Fever can be enjoyed by up to 8 individuals or teams. And 
when played without a computer. Trivia Fever has all the best fea¬ 
tures of the "popular" trivia games plus more — all without the 
cumbersome board, cards, and little game pieces. You can play in a 
car, on vacation, anytime, anywhere! And Trivia Fever is by far the 
best Trivia game available anywhere. Flere's why: 


Trivia Fever offers thousands of challenging questions in 7 inter¬ 
esting categories, so there's something for everyone. Each category 
has questions with 3 lev¬ 
els of difficulty, which 
score comparable points. 

What's more, Trivia Fever 
allows players to HANDI¬ 
CAP all those so-called 
"trivia experts" three dif¬ 
ferent ways, giving every¬ 
one a chance to win. And 
players can easily control 
the length of play from 
quick thirty minute 

games to multi-hour party marathons! 



Trivia Fever is unique, entertaining, educational, and most of all 
FUN. And at $39.95, Trivia Fever is destined to quickly become the 
best selling software entertainment package of all time. There's 
even a $5 rebate available to any non-computer users who return 
the computer diskette. 


Trivia Fever can be enjoyed on the Commodore 64, IBM PC & PCjr 
and compatibles, Apple II series, and others. So don't delay. Catch 
Trivia Fever at your favorite software retailer today! 


For additional information call 617-444-5224, or write to: 


At $39.95, Trivia Fever comes complete with Question 
and Answer Book, Category Selector, and Tally Sheets to 
be used when played without a computer. 


APS! 


P.O. Box 533 
Needham, MA 02194 







Coleco Adam’s Future 

I have recently read your article titled "Coleco's 
Adam: A Hands-On Report" in the March 1984 
issue of COMPUTE!. Since that time, I am sure 
many changes have occurred at Coleco. The 
Adam computer system is currently on sale for 
under $500 and comes with a free $500 scholar¬ 
ship program. Along with the shortcomings and 
problems that you have encountered with the 
Adam, I understand that the Adam will no 
longer be produced by early 1985. Therefore, I 
would appreciate your comments on the follow¬ 
ing questions: 

1. Have there been any improvements made 
in the Adam that have changed your opinions 
about the entire system? 

2. Are there and will there be software, 
replacement parts, etc., available for the Adam 
computer system? 

3. Will COMPUTE! publish any articles or pro¬ 
grams written for the Adam? 

Felix Persi 

In early January, despite earlier denials, Coleco de¬ 
cided to discontinue the Adam. The existing in¬ 
ventory will be sold at closeout prices, and software 
and peripherals should be available at least through 
1985 .' 

Usually when a personal computer is discontin¬ 
ued, its support (in terms of software, peripherals, 
books, and magazine coverage) tapers off consid¬ 
erably after about a year. Obviously, that's because 
it represents a shrinking market compared to other 
computers which are still being produced. The 
Adam is in an even weaker position because it re¬ 
ceived little outside support to begin with and has 
been available only about a year and a half. If you 
are contemplating buying an Adam or already own 
one and intend to keep using it, our recommenda¬ 
tion is to immediately acquire any peripherals, soft¬ 
ware, and books you think you'll need before they 
disappear. 

As far as repairs are concerned, Coleco says 
Honeywell will continue to be the authorized ser¬ 
vice network. If your Adam breaks down, take it to 
your nearest Honeywell repair station. You can find 
the nearest station, and obtain answers to other 
questions, by calling Coleco's toll-free hotline: 1- 
800-842-1225. It is staffed by operators during East 
Coast business hours. 

Here are answers to your other questions: 

1. We've heard fewer complaints about the 
reliability problems encountered by some people 
who bought early models of the Adam. (It should be 
noted that early production models of virtually all 
new computers are subject to reliability problems as 
manufacturers fix last-minute design bugs and get 
their production up to speed—and that includes 


low-end home computers such as the Adam to high- 
end business computers such as the IBM PC-AT.) 
The possibility of accidentally erasing the Adam's 
SmartBASIC tape still seems to exist, but Coleco 
now cautions users against this mistake. And al¬ 
though the basic design of the Adam system has not 
been changed, additional peripherals have become 
available, such as a floppy disk drive. 

2. There was no rush by third-party (non- 
Coleco) software publishers to sell programs for the 
Adam. However, in the past year Coleco expanded 
its awn line of software; you should check this out 
to see if the software you need is available before 
buying an Adam. By adding an optional operating 
system—Personal CP/M—a large library of CP/M- 
compatible programs will work on the Adam. CP/M 
was the dominant operating system for business 
computers before MS-DOS, so thousands of business 
application programs and programming utilities are 
available. 

3. COMPUTE! has no plans to publish programs 
written specifically for the Coleco Adam. Coleco de¬ 
signed SmartBASIC to be compatible with 
Applesoft, so you might try entering some BASIC 
listings intended for the Apple. However, be aware 
that the Adam and Apple have very little in com¬ 
mon internally—even the central processing units 
are different (the Z80A versus the 6502). That 
means the machine language is incompatible, and 
Applesoft programs with PEEKs, POKEs, and CALLs 
will have to be extensively translated. Also, Apple 
programs would not take advantage of the Adam's 
more advanced features, such as sprite graphics and 


Speeding Up Basic 

While reading your article "MSX Is Coming" in 
the January 1985 issue of COMPUTE!, I was in¬ 
spired to make a few observations about your 
bubble sort example. I think these comments 
would be useful to your readers. 

I realize that your sort was not intended to 
be an example of optimized code, so please don't 
take my comments as criticisms. Rather, my com¬ 
ments are intended to point out some of the sim¬ 
ple things that we frequently overlook when 
we're involved in some more massive program¬ 
ming task. 

1. A bubble sort of the type illustrated al¬ 
ways floats the largest number to the end of the 
array. On each succeeding float, the extent of the 
FOR-NEXT loop can be reduced. This results in 
progressively faster passes through the loops. 

Example: Change lines 150, 170, and 190 to 
the following: 

150 PRINT"SORTING":L=149 
170 FOR K=0 TO L 
190 NEXT K:L=L—1 



























Kodak 


Diskettes 



A 

NEW 

LEGEND 

BEGINS. 

INTRODUCING NEW KODAK DISKETTES. 


For as long as anyone can remember, the 
world has trusted Kodak film to capture its 
memories. Now the world can trust legend- 
ary Kodak quality to capture its computer 

Introducing Kodak diskettes. And the 
beginning of a new legend. 

We know you expect nothing less than 
extraordinary performance from a Kodak 
product. We didn’t disappoint you. 

These remarkable new diskettes 
are so thoroughly tested, they’n 
tified error-free. 

Every Kodak diskette has 
a highly burnished head 
surface for optimum 
read-write accuracy. 

And every standard 
diskette is made to 





withstand 4 Vi million passes before significant 
wear occurs. 

With accuracy and durability like that, we 
can offer this no-questions-asked replace- 

T his KODAK Diskette will be free from man¬ 
ufacturing defects, or we will replace it. 

Kodak diskettes for home and business PC 
use are available in standard 8- and 514-inch 
formats, high-density 514-inch diskettes, and 
3!4-inch micro diskettes in our 
HD 600 Series. 

New Kodak diskettes. Be¬ 
cause the only thing that can 
follow a legend is another 


KODAK. “ 

The name says it all. 










On my VIC-20, this reduces the program 
execution time from 6:35 to 4:52. This is 74 per¬ 
cent of the previous runtime. A similar time sav¬ 
ings should apply to any machine. 

2. If an arithmetic operation must be per¬ 
formed more than twice within a FOR-NEXT 
loop, the loop will usually execute faster if the 
operation is performed once and assigned to a 
variable, then used thereafter within the loop. 

Example: Change lines 150, 170, 180, and 
190 to the following: 

150 PRINT"SORTING":L=149 
170 FOR K=0 TO L:K1=K + 1 
180 IF A(K)>A(K1) THEN 

T=A{K):A(K)=A(K1):A(K1) - T:EX=1 
190 NEXT K:L=L—1 

On my VIC-20, this reduces the program 
runtime from 6:35 to 4:37. Note that this change 
was really beneficial only because the IF con¬ 
dition usually resolves to true, resulting in the 
subsequent requirement for three additions 
whenever it was true. If the IF condition were 
rarely true, application of the "do the addition 
once" rule might actually slow down the FOR- 
NEXT loop, unless the loop contained further 
statements requiring the same operation. 

3. Generally, the more characters you feed 
BASIC to interpret, the longer it will take to 
interpret them. For speed-intensive applications 
in BASIC, such as sorting, one should make the 
variable names as short as possible. This lets the 
interpreter make its decisions slightly faster. 

Example: Same as previous'except that J is 
used in place of Kl, and X is used in place of EX: 

150 PRINT"SORTING":L=149 
160 X=0 

170 FOR K=0 TO L:J=K+1 
180 IF A(K)>A(D THEN 

T=A(K):A(K)=A(J):A(J)=T:X -1 
190 NEXT K:L=L-1 
200 IF X<>0 THEN GOTO 160 
On my VIC-20, this reduces the runtime 
from the original 6:35 to 4:27. But more signif¬ 
icantly, it is the same program as my previous ex¬ 
ample, but is 1 percent faster, just from 
shortening the variable names. 

I'd also like to comment on another of your 
articles: "Which Computer Language Is Best?" 
["The Beginner's Page," January 1985]. In your 
commentary on BASIC, I think you overlooked 
stressing the fundamental aspect of BASIC that 
makes it so appealing to so many of us—the fact 
that it normally is available as an interpreter. We 
can stop the program, make a change in a line, 
rerun the program, and see the result immedi¬ 
ately without having to get bogged down in 
relinking and recompiling code. This makes it 
easy to use (which you did acknowledge) and 
facilitates experimentation, even by children. 


which in turn facilitates learning. I have worked 
with compiled BASIC before, and found that it 
involves the same frustrations in use as any other 
programming language that cannot be immedi¬ 
ately run. 

Mike Hale 

Thanks for the tips. Many readers will benefit from 
your observations. As we pointed out, the sort pro¬ 
gram was generic so it could be implemented on 
many different computers without major modifica¬ 
tions. The original version of the bubble sort bench¬ 
mark is listed at the end of the next letter. 


Kaypro Benchmark Test 

I have been reading the series of articles on the 
MSX operating system which have appeared in 
recent issues of COMPUTE! [December 1984 and 
January 1985]. 

The benchmark program in the January 1985 
issue ("MSX Is Coming, Part 2: Inside MSX") 
was of particular interest, since my old faithful 
Commodore 8032 showed up rather well. How¬ 
ever, since I recently added a Kaypro 10 to my 
stable, I thought it worthwhile to test it with this 
program. 

Using Kaypro's MBASIC Version 5.1, the 
benchmark program ran in a dazzling 4 minutes 
21 seconds, more than a minute faster than the 
IBM PC, and two minutes faster than the 
Goldstar MSX. 

Even more interesting, by replacing line 180 
as follows: 

180 IF A(K)>A(K+1) THEN SWAP 
(A(K),A(K + 1):EX-1 

the running time dropped to 3:16! 

In earlier tests on my Kaypro, I had already 
established that MBASIC runs faster than C- 
BASIC, a compiled BASIC also included with the 
Kaypro. 

Paul Becher 

Remember that all benchmark test results should be 
taken with a grain of salt, as often the benchmark 
program can be revised to utilize the peculiarities of 
a certain computer or language for optimum effect. 

Here's a listing of the program we ran for any¬ 
one who would like to try it out: 

100 PRINT"CREATING ARRAY" 

120 FOR J=1TOI50 
130 A(J)=151-J 
140 NEXT J 
150 PRINT"SORTING" 

170 FOR K=0TO149 





Get up to 30 new programs and games 
for less than 15 cents each— 
every month in COMPUTE! 


Every month, COMPUTE! readers enjoy up to 
30 brand-new, ready-to-run computer pro¬ 
grams, even arcade-quality games. 

And when you subscribe to COMPUTE!, 
you’ll get them all for less than 15 cents each! 

You’ll find programs to help you conserve 
time, energy and money. Programs like Cash 
Flow Manager, Retirement Planner, Coupon 
Filer, Dynamic Bookkeeping. 

You’ll enjoy games like Air Defense, 
Boggier, Slalom, and High Speed Mazer. 

Your children will find learning fast and 
fun with First Math, Guess That Animal, and 
Mystery Spell. 

Looking for a challenge? You can write 
your own games. Customize BASIC programs. 
Even make beautiful computer music and 
pictures. 

It’s all in COMPUTE!. All ready to type 
in and run on your Atari, Apple, Commodore, 
PET/CBM, TI-99/4A, Radio Shack Color 
Computer, IBM PC or IBM PCjr. 

COMPUTE! P.O. Box 


What’s more, you get information-packed 
articles, product reviews, ideas and advice that 
add power and excitement to all your home 
computing. 

And when it’s time to shop for peripherals 
or hardware, check COMPUTE! first. Our 
product evaluations can save you money and 
costly mistakes. We’ll even help you decide 
what to buy: Dot-matrix or daisy-wheel printer? 
Tape storage or disk drive? What about 
modems? Memory expansion kits? What’s new 
in joysticks, paddles and track balls? 

Order now! Mail the postpaid card attached 
to this ad and start receiving every issue of 
COMPUTE!. 



914, Farmingdale, NY 11737 


























Mattel Aquarius Benchmark 

I am writing in response to your article in the 
January 1985 issue of COMPUTE! on the subject of 
MSX. My letter is actually based on my own 
applications with a recently purchased Mattel 
Aquarius system, and my frustrations in obtaining 
support, literature, and peace of mind in my at¬ 
tempt to decipher this elementary unit. 

I ran your test program on my Aquarius 
(thank you for listing it in plain vanilla), and was 
quite surprised to find that it executed in only 
4:35! Perhaps you might know why this is pos¬ 
sible? The Aquarius uses the Zilog Z80 central 
processing unit, and it has a clock speed of only 
one megahertz. 

I would truly appreciate any information or 
ideas in my attempt to crack the graphics, sound, 
machine language, etc., on my Aquarius. 

Paul A. Linck 

Your timing of 4 minutes and 35 seconds, if accurate, 
is indeed impressive—it places the Aquarius ahead of 
the fastest computer in the benchmark test, the IBM 
PC, which ran the program in 5:45. 

We're at a loss to explain why the Aquarius is so 
fast at running this test. However, one factor may be 
the sparse BASIC, which can run faster because it 
isn't burdened by numerous extra commands. Also, 
no benchmark program is ever really a fair test for 
different kinds of computers: some benchmarks simply 
run better on some computers than on others. A dif¬ 
ferent or slightly modified benchmark test might yield 
quite different results (as pointed out by columnist 
Bill Wilkinson in "INSIGHT: Atari," March 1985). 

You don't say how much memory is installed in 
your Aquarius, but computers with less memory often 
tend to run faster than computers with more memory. 
Many users who have upgraded a machine from 16K 
to 48K or 64K have noticed that their favorite pro¬ 
grams execute with just a little less zip. Recall how 
the Commodore VIC-20 placed near the top of the 
benchmark test—it has only 5K of RAM. Its 22-col¬ 
umn by 23-line screen also requires less screen mem¬ 
ory than other computers, so the refresh time is 

Unfortunately, we can't help you in your quest 
for detailed information about your Aquarius. Ev¬ 
idently you purchased it at a closeout sale. The 
Aquarius suffered one of the shortest lifespans of any 
computer—it was discontinued by Mattel almost as 
soon as it hit the store shelves, a victim of the 1983 
home computer price wars. 


Changing Device Numbers 

We both have Commodore 1541 disk drives and 
would like to know if we can connect them to use 
as a dual disk drive. 

Bill Russell and Don Campbell 


That's very easy with the 1541 disk drive; just 
change the device number. The device number is 
used in commands like LOAD "PROG",8 where 8 
is the device number of the disk drive. 

There are two ways to change the device num¬ 
ber of the drive—one by software, the other by cut¬ 
ting a jumper inside the drive itself. We'll assume 
you each want to continue using your drives in¬ 
dependently at times, and just deal with the tem¬ 
porary device number change. 

Changing the device number won't make your 
drives act as a Commodore 4040 dual drive, which 
is addressed with 0: and 1: for either drive 0 or 
drive 1. Your drives are still independent, they just 
have different device numbers. You cannot directly 
copy between the two drives as on a 4040 drive; you 
must use a copy program that moves the data be¬ 
tween the drives via the computer. 

To change the device number, first connect the 
main disk drive to the computer and attach the se¬ 
rial cable from the second drive to the spare plug on 
the back of the drive. (This is called daisychaining.) 
Now turn the power OFT for the drive you want to 
remain unchanged, and turn the power ON for the 
drive you wish to change. 

Enter this short program: 

10 INPUT "NEW DEVICE NUMBER";N 

20 OPEN 15,8,15 

30 PRINT#15,"M-W"CHR$(119)CHR$(0) 

CHR$(N+32)CHR$(N+64) 

40 PRINT#15:CLOSE15 

Run the program and enter a number from 8 to 
15. This number will be the one you use to access 
the drive. When you run the program, line 30 will 
cause the error light to blink, but you can ignore this. 

Now test that the device number has actually 
been changed by reading the directory. Assuming 
you changed the device number to 9, enter: 

LOAD "$",9 

then LIST to see the directory. 

Now turn on the drive you previously turned 
off, and enter: 

LOAD "*",8 

To save to or load from the second disk drive, 
use SAVE "filename",9 or LOAD "filename",9. 
Also be sure to use the proper device number when 
OPENing and ClOSEing files. 

If you would like to operate more than two 
drives, just connect the other drives and turn them 
on, one at a time, and rerun the device number 
change program listed above. Each drive must have 
a unique device number. 

This change is only temporary. When you turn 
your drive off, this change is reset, and the drive 
will return to using a device number of 8 when you 
turn it on again. Consult your 1541 manual to see 
how to permanently change the device number of a 



NOWYOUCANPUT 
YOUR COMPUTERTO WORK 
SN YOUR GARDEN 



THE PERFECT PACKAGE 
FOR COMPUTER OWNERS WHO ARE 
GARDENERS... AND FOR GARDENERS 
WHO ARE COMPUTER OWNERS! 

Introducing Computerized Gardening from 
ORTHO—the first and only personalized gar¬ 
dening program available on computer soft¬ 
ware. It works by detailing plant and shrubs 
by user zip codes to provide an individualized 
gardening and landscaping program. Planting 
requirements are listed accord¬ 
ing to shade or sun-loving plants, 

I blooming or non-blooming plants, 
Iwatering needs ■ 

[and plant color 
' others. 

You’ll find the 
software available I 
for IBM, Apple II 
[and Commodore 
Computers. 

Plus, included in 

the package is a copy of the new 
ORTHO Book Gardening 
‘ Techniques —an authoritative 
“how-to” that shows you in 
, color and detail page after 
page of gardening procedure. 
The ORTHO Computerized 
Gardening Package is avail¬ 
able at software outlets, 
bookstores and lawn and 
garden centers where 
ORTHO books are sold. 


t $4995 



A Piece Of Pi 

The use of angular measurement in radians men¬ 
tioned in one of your recent letters (COMPUTE!, 
December 1984) brings up another point. Where 
pi is not an intrinsic function of your computer, it 
is important how you define it in the program, 
especially when it is evaluated in sines and co¬ 
sines and the result is compared to one or zero. 
Consider the following portion of a program: 

30 B=SIN(A*(PI/180)) 

40 IF B=0 THEN GOTO 100 
50 GOTO 10 

where the value of the variable PI is defined ear¬ 
lier in the program and A is some variable you 
are interested in. If A reaches the value 180, we 
have SIN(PI)=0 or B=0 unless PI is not pre¬ 
cisely equal to the value of pi as defined by your 
computer. This is a question of your computer's 
accuracy. PI should be defined as 
5 PI=4*ATN(1) 

where ATN is the arctangent function, which is 
present in almost every dialect of BASIC. This 
technique always defines PI to the accuracy of 
your machine by using an intrinsic function, 
whereas 
PI=3.1416 
or especially 
PI-22/7 

may not give B=0 (still assuming A=180). If 
you are unsure about the accuracy of your com¬ 
puter, always define PI as in line 5. If you do 
not, you may never exit a loop, or even worse, 
lose control of the program and get back the 
worst of all possible results—reasonable-looking 
garbage. 

Kendall B. Smith 


IBM BIOS Revealed 

I recently purchased a Sanyo MBC-550 com¬ 
puter. This computer is (according to Sanyo) sup¬ 
posed to be 80 percent compatible with the IBM 
PC. It is my understanding that PC programs 
that bypass the BIOS will not run on my Sanyo. 
Can you explain what the BIOS is? 

Jerry Watkins 

BIOS stands for Basic Input/Output System. It's a 
collection of important machine language routines 
contained in Read Only Memory (ROM) which the 
computer uses to communicate with various devices 
such as the keyboard, screen, disk drive, and 
printer. Every computer has a BIOS, although it 
may be called something different. For example, 
Commodore calls it the Kernal, and Atari calls it the 
CIO (Central Input/Output). 

Generally, you don't have to worry about the 
BIOS when programming in BASIC, because BASIC 


handles the BIOS for you. The BIOS is most useful 
when writing machine language programs. Each of 
the routines in the BIOS performs a specific func¬ 
tion, such as printing a character on the screen or 
printer, reading the keyboard, getting the time of 
day, and accessing the disk or cassette drive. 

The actual machine language for these routines 
will be slightly different for each model of the PC- 
series computers because of the different hardware 
configurations. In order to insure compatibility 
among various models, the BIOS routines are not 
accessed directly, but rather through interrupts. 

Each routine has its own interrupt number that 
stays the same with each model. (These interrupts 
are analogous to the Kernal jump table in Com¬ 
modore machines.) This consistent numbering 
scheme enables PC-compatible computers such as 
the Sanyo MBC-550 to be mostly compatible with 
the PC even though the actual BIOS routines may 
be very different. 

A program that bypasses the interrupts and ac¬ 
cesses the BIOS routines directly will probably work 
only on a particular model. The same is true for a 
program that bypasses the BIOS altogether. For ex¬ 
ample, the program may have its own customized 
routine for printing to the screen instead of using 
the built-in BIOS routine. That way, the program 
can take advantage of the specific features of a 
particular model, but, of course, it sacrifices 
compatibility. 


Atari DOS 2.0 Vs. 3.0 

Can programs that require disks to be formatted 
in DOS 2.0 be formatted in DOS 3.0? 

Scott Ciliberti 

DOS 3.0 supports the enhanced storage space pos¬ 
sible on the Atari 1050 disk drive, but will not work 
on the earlier 810 disk drive. Most software was 
written before the advent of the 1050 and was de¬ 
signed to use DOS 2.0. Some software includes DOS 
2.0 on the disk. The problem is that a disk formatted 
in DOS 3.0 cannot be read from or written to by 
DOS 2.0. The reverse is also true. If the software 
boots up in DOS 2.0, it will not be able to read or 
write to your previously formatted DOS 3.0 disk. It 
may be possible to copy the software onto a DOS 
3.0 disk. The software would boot up under DOS 3.0 
and would be able to read and write DOS 3.0 disks 
(but not DOS 2.0-formatted disks). But you'll find 
this is almost impossible in practice, because most 
software is copy-protected. Since DOS 2.0 works 
just fine on the 1050 disk drive, stick with DOS 2.0 
for most commercial software, and use DOS 3.0 for 
your own programming, if you like. 

Because of various compatibility problems with 
DOS 3.0, Atari is considering replacing it with a 
new DOS dubbed 2.5 for development purposes. 

DOS 2.5 (or whatever it’s called when released) may 




BEFORE YOU BUY 
A PRINTER,TAKE THIS 
SIMPLE EYE TEST. 


This is from ». leading This is from the new GE TXP-1000. 

computer Printer. 



LETTER-QUALITY PRINTING. GREAT-LOOKING GRAPHICS. 


As you can see, the General 
Electric Printer is easy on the eyes. In 
fact, you'll have to look high and low 
to find a printer that gives you better 
quality printing and clearer graphics 
for the money. It has two speeds 
and uppercase and lowercase char¬ 
acters. It prints U.S., scientific and 
international characters in three 
widths, too And if II give you some of 



the sharpest and most-detailed 
graphics you've ever seen. 

Watch. It’s fast,flexible and quiet. 

It's easy to see the versatility in the 
GE Printer. You'll get high-quality print¬ 
outs at two speeds on virtually any 
paper. And ifs quiet, too. So It's a silent 
partner for any computer. 

See, it’s compatible with 
Commodore Apple, IBM, Atari.' 

The GE Printer is fully compatible 
with most home computer systems. 
So ifs easy to live with. 

A full line of peripherals worth 
more than a glance 
Whether ifs a GE Modem with 
direct or acoustic operation, a GE 
Computer Monitor/TV with resolu¬ 
tion that offers superior text and 
graphics or even the GE 
Program Recorder, if II be one 
’ of the best connections 


your home computer ever made. 
Look, a full two-year warranty 
and toll-free number. 

GE gives you a two-year warranty 
on its printer.and should you have 
any questions, you can always call 
the GE Answer Center,™1-800-626- 
2000toll-free and get help right 
away. And all our peripherals are 
backed by General Electric's relia¬ 
bility and service. The GE Computer 
Printer. A beautiful sight. 

We bring good things to life 








be available by this summer, and Atari is thinking 
about making copies available to current owners at 
little or no cost. 


Lowercase On The Tl 

Lowercase characters on the TI-99/4A appear as 
small capital letters. In some of my programs. I'd 
like to have a normal lowercase character set. 

I've tried many times to redefine the lowercase 
letters, but my results have been disappointing. 
Could you provide me with some character defi¬ 
nitions for lowercase letters? 

Jim Tope 

The following program redefines the lowercase 
character set with lowercase letters: 

110 CALL CLEAR 



one of a number of faults. Your best choice is prob¬ 
ably to return your computer to Commodore, but 
first you may want to try some simple 
troubleshooting. 

Try borrowing a power supply from a friend 
who has a 64 and see if the problem occurs again. If 
not, then your power supply has developed a ther¬ 
mal fault and needs to be replaced. Several indepen¬ 
dent sources sell power supplies. 

You may also want to remove the foil-covered 
cardboard shield found inside most 64s. It's de¬ 
signed to cut down interference between the com¬ 
puter and a TV set, but it also traps heat. 

If you or a friend is handy with hardware, you 
could locate the components responsible for the 
excessive heat and install a heat sink to draw out 
and dissipate the heat. But don't attempt this unless 
you're experienced at this kind of repair. 

If you continue to have problems, your best bet 
is to contact Commodore's Customer Service 
Department by calling 215-431-9100 and arrange to 
return your 64 for service. Although this will take 
several weeks, it's probably your cheapest 
alternative. 




To use this lowercase character set in your pro¬ 
grams, add the subroutine beginning at line 1000 
containing the character definitions. 


More Commodore Overheating 

I have had a Commodore 64 for nine months, 
and am now experiencing problems. After an 
hour or so of use the bottom of the computer 
gets very warm, the computer locks up, and I 
lose everything not saved. Is there any remedy 
short of sending it back to Commodore? 


Mixing Atari Graphics Modes 

I own an Atari 1200XL computer. I've made a 
few BASIC programs of my own and I've been 
trying to get two graphics modes on the screen at 
the same time. For example, having GRAPHICS 
1 at the top and GRAPHICS 2 at the bottom. 

Can you help? 

James E. Sneed 

A full explanation of modifying graphics modes is 
beyond the scope of this column, but try the follow¬ 
ing program. Set the variable G2 to the number of 
GRAPHICS 2 lines you'd like, then GOSUB 500. 
Lines 100-200 demonstrate the subroutine. This 
program modifies a GRAPHICS 1 display by 
POKEing in the display list bytes for GRAPHICS 2. 
You must not set G2 to less than 1 or greater than 
11 . 

compute! has published several articles on this 
topic in back issues, some of which are no longer 
available. For more information, refer to "How to 
Design Custom Graphics Modes" in COMPUTERS 
First Book of Atari Graphics. 

no 100 62=8: GOSUB 500 


n6 500 GRAPHICS 17: IF G2< 1 OR G2>11 T 
S! 510 DLIST=PEEK (560) +256SPEEK (561 ) 


Chuck Kutz-Marks 


Your problem seems to be related to overheating, 
but it's impossible to tell from a letter exactly what 
is causing the problem. It could be caused by any 
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The Next Generation; 

New Computers At The Winter Consumer Electronics Show 


TpifirR Halfhill, Editor 

What would you think of a 512K 
Macintosh-like computer faster 
than an IBM PC for under $600? 
Or a yk-inch disk drive for under 
$150? Or a 15-megabyte hard disk 
for $399? Atari stunned the indus¬ 
try with these announcements and 
more at January's Consumer Elec¬ 
tronics Show (CES). Commodore 
made plenty of noise, too, and to¬ 
gether they gave everyone a 
glimpse of personal computing's 
next and best generation. 


A tari boss Jack Tramiel set 
the tone for this trade 
show even before visi¬ 
tors arrived at their Las Vegas 
hotels. On desert land rented 
from the Howard Hughes estate 
along the route from the airport. 
Atari erected a series of huge 
Burma Shave-style billboards 
that declared: 


PCjr, $599: IBM, Is This Price 
Right? 

Macintosh, $2195: Does Apple 
Need This Big A Bite? 

Atari Thinks They're Out Of Sight 


Welcome To Atari Country 
—Regards, Jack. 


Not to be outdone. Com¬ 
modore splashed two-page 
spreads in all the major trade 
papers, warning in ominous 
headlines: 


Bad News For IBM And Apple 
Underneath were pictures 
of a Little Tramp bowler hat 


and a bright red apple, skew¬ 
ered by arrows, sitting atop the 
new Commodore 128 Personal 
Computer. "At last, the $4 bil¬ 
lion stranglehold on the per¬ 
sonal computer market has been 
broken," trumpeted the ad copy. 

CES is anything but subtle, 
and these were merely the 
opening punches in what was 
probably the personal computer 
industry's most fascinating CES 
ever. Atari displayed a series of 
incredible computers at even 
more incredible prices that 
would seem impossible coming 
from anyone but Jack Tramiel. 
Commodore introduced a pair 
of new computers that would 
have won center stage at any 
other CES, if Atari hadn't stolen 
the spotlight. Thirteen Japanese 
companies coordinated their 
long-awaited debut of MSX- 
standard computers, but then 
stumbled badly by suggesting 
that their actual invasion of the 
U.S. market might be postponed 
yet another year. In another 
case of poor timing, Coleco cast 
out the Adam on the eve of 
CES, transforming its expensive 
exhibit into a paradise lost. Apple 
rented booth space at the show, 
but then rolled out at the last 
minute. And IBM decided not to 
come at all. 

After the plague year of 
1984, the first trade show of 
1985 seemed to indicate that the 
industry shakeout may finally 
be ending. Texas Instruments, 
Mattel, Timex, Coleco, and nu¬ 
merous others are gone or se¬ 
verely weakened, leaving only a 
handful of surviving contenders. 


IBM and Apple dominate what 
is called the "high end," leaving 
Commodore and Atari to carve 
up what is called the "low end." 

But traditional market 
boundaries, too, may be a vic¬ 
tim of the shakeout. Above all 
else, this CES demonstrated that 
convenient terms like "low end" 
and "high end" are becoming as 
obsolete as the machines which 
now define them. The next gen¬ 
eration of personal computers 
appears to be at last on its way. 


ower Without The Price" 
is Atari's new motto, and 
at CES it was seen every¬ 
where—emblazoned on ban¬ 
ners, imprinted on T-shirts, and 
most importantly, symbolized 
by the new computers them¬ 
selves. In all. Atari announced 
six new computers and more 
than a dozen peripherals. Four 
of the new computers are eight- 
bit 6502 machines, said to be 
fully compatible with existing 
Ataris, while the other two are 
powerful 16/32-bit computers 
with a Macintosh-like operating 
system. The more powerful 
computers, officially called the 
ST series but nicknamed 
"Jackintoshes," stole the show. 
Here's why: 

The brains of the new ST 
series computers is the Motorola 
68000 microprocessor, the same 
16/32-bit chip found in the Ap¬ 
ple Macintosh. Clocked at eight 
megahertz, the 68000 central 
processing unit runs nearly 
twice as fast as the 8/16-bit 
8088 chip that drives the IBM 





The Atari 520ST "fackintosh": 68000 microprocessor, 512 colors. Macintosh¬ 
like operating system, and 512K RAM for an incredible $599. The 130ST is 
functionally and cosmetically identical but has 128K RAM and will sell for 
$399. 


PC, PC-XT, and PCjr. The Atari 
130ST and 520ST are mutually 
compatible and share most fea¬ 
tures in common, including 
192K of Read Only Memory 
(ROM), expandable to 320K 
ROM with a plug-in cartridge; 
512 colors; graphics modes of 
320 X 200 pixels (16 colors), 
640 X 200 pixels (four colors), 
and 640 X 400 pixels (mono¬ 
chrome); Centronics-standard 
parallel interface; RS-232- 


standard serial interface; floppy 
disk drive interface; hard disk 
interface; Musical Instrument 
Digital Interface (MIDI) for 
hooking up external synthe¬ 
sizers; two Atari-type joystick 
ports (one of which doubles as 
the mouse interface); TV output; 
composite color video output; 
monochrome video output; RGB 
(red-green-blue) high-resolution 
color video output; three-voice 
sound synthesizer with variable 



This typical GEM screen is the MS-DOS version, but the Atari ST version is 
virtually identical. Notice the drop-down menu, icons, and overlapping 
windows. 


waveforms and envelopes; 94- 
key typewriter-style keyboard 
with separate numeric keypad, 
cursor keypad, and ten special 
function keys; Tramiel Operat¬ 
ing System (TOS) in ROM; and 
Graphics Environment Manager 
(GEM) in ROM. 

GEM is the Macintosh-like 
operating system interface origi¬ 
nally developed for MS-DOS 
computers and licensed to Atari 
by Digital Research. GEM 
shields users from cryptic op¬ 
erating system commands by 
providing onscreen icons, drop¬ 
down menus, windows, and 
support for a two-button mouse 
controller. It also supports a 
realtime clock, hi-res vector 
drawing, and spritelike anima¬ 
tion called bit block transfer. 

GEM bears an uncanny resem¬ 
blance to the Macintosh's op¬ 
erating system; except for the 
color graphics, at a glance it's 
hard to tell a GEM screen from 
a Mac screen. 

The only differences be¬ 
tween the Atari 130ST and 
520ST are the amount of Ran¬ 
dom Access Memory (RAM) and 
the price. Including all the fea¬ 
tures mentioned above, the 
130ST has 128K RAM and will 
retail for $399; the 520ST has 
512K RAM and will retail for 
$599. Atari says both computers 
should be available in the sec¬ 
ond quarter of 1985. 

I f you think those specifications 
and prices are hard to believe, 
wait until you hear about the 
peripherals. 

For the ST series. Atari an¬ 
nounced a 3 Vi-inch microfloppy 
disk drive that will retail for un¬ 
der $150, possibly as low as 
$100. This drive uses the same 
Sony-standard disks as the Mac¬ 
intosh. The single-sided version 
stores about 250K; a double¬ 
sided version (to cost slightly 
more) stores about 500K. 

Even more incredible was 
Atari's announcement of a hard 
disk drive for the ST series (and. 





















Face it. 

We've designed our ITT 
XTRA™ Personal Computer to 
be user friendly — ergonomically 
speaking. 

Our new color monitor tilts and 
swivels toward you from any¬ 
where on your desk—unlike the 
color monitors offered with other 
leading PCs. 

And you have your choice of 
monochrome or the new ITT 14" 
color monitor that's a full two 
inches larger than the IBM equiv¬ 
alent. Add our high resolution 
integrated sixteen-color graphics 
capability and you'll vividly see 
the difference. 

Its detachable Seledric® style 
keyboard fits your fingertips in 
any of three positions. 

And its incredibly small foot¬ 


print means you wombe sharing 

It's a personal computer as 
capable as it is likeable. 

With expansion slots and power 

•fflfcSSSSS 128K 

to 640K takes no extra card slots 
with our new Integrated Graphics 
Adapter which supports either 
color or monochrome monitors. 

IBM PC/XT compatibility gives 
you access to the world's largest 
software library Internal self¬ 
testing diagnostics are standard. 
A built-in telecommunications 
port lets you link up with the rest 
of the world and more. 

In short, it's a machine 
designed to sit comfortably on 
your desk. Plus see eye to eye 
with you in every business deci¬ 
sion you make. 



HELPING AMERICA WORK SMART. 













under the AtariSoft label, for 
other brands of computers). 
When the show opened. Atari 
said it would sell a 3 Vi-inch, 
nonremovable, 10-megabyte 
hard disk for under $600. That 
was amazing enough. Then a 
day later, speaking to a group of 
software publishers, Tramiel 
amended that announcement to 
a 15-megabyte hard disk for 
$399. 

Coupled with an ST, either 
hard disk at anywhere near 
those prices would add up to 
unheard-of power in an afford¬ 
able computer. The ST's built-in 
hard disk interface transfers data 
at 1.33 megabytes per second, 
about 100 times faster than a 
typical Macintosh hard disk. 

That means you could fill up a 
520ST's entire 512K of RAM 
with a program or data in less 
than half a second. Or instantly 
page-flip between full-color, hi¬ 
res graphics screens from disk 
rather than from memory. 

Not only are the ST com¬ 
puters far more powerful than 
existing home computers, they 
also potentially surpass the ca¬ 
pabilities of most of today's 16- 
bit business computers. By 
promising the virtual equivalent 
of a "Fat Mac" with color for 
less than one-third the price. 
Atari is threatening to redefine 
the whole marketplace. Assum¬ 
ing that Atari can really deliver 
on its promises—and even in 
Las Vegas, not many people 
were taking odds against Jack 
Tramiel—a single computer sell¬ 
ing for under $1,000 will be ca¬ 
pable of tackling everything 
from videogames to the most 
sophisticated business programs. 

Tramiel put it this way: 

"We aren't selling home com¬ 
puters. We aren't selling busi¬ 
ness computers. We're selling 
personal computers. People can 
use them for whatever they 

Some observers were skep¬ 
tical because the ST machines at 
CES were prototypes, not pro¬ 
duction models (not uncommon 


at trade shows). Atari still had 
not decided on certain critical 
features, such as whether the 
STs would include a built-in 
programming language, and if 
so, whether that language 
would be BASIC or Logo. The 
operating system wasn't com¬ 
pletely finished, either. And like 
any new computer, the ST se¬ 
ries may well suffer from a 
shortage of software during its 
first year, as has the Macintosh. 

Still, Tramiel told software 
publishers at CES that there 
would be enough preproduction 
STs to go around in the first 
quarter to get things rolling. He 
offered technical and even fi¬ 
nancial assistance to promising 
software developers. And he 
said that when the new comput¬ 
ers hit the market. Atari itself 
would introduce 20 to 30 soft¬ 
ware packages ranging from 
entertainment to education to 
business programs. 

Some people are starting to 
refer to Tramiel as the Lee 
Iacocca of the personal com¬ 
puter industry, but The New 
Atari still has a long way to go. 
Haunted by the biggest corpo¬ 
rate losses since Chrysler's dim 
days—and without the safety 
net of government loans—Atari 
is betting everything on the suc¬ 
cess of its new machines. 


A lthough they were over¬ 
shadowed by the ST se¬ 
ries, Atari's four new 
eight-bit computers also were 
impressive. Dubbed the XE se¬ 
ries (XL Extended), they are de¬ 
signed to be fully compatible 
with the older Atari 400/800 
and XL series. Atari says some 
of the models already are in 
production and will be available 
in the first quarter. 

First is the 65XE, basically 
an 800XL without the rear par¬ 
allel interface connector (rarely 
used, anyway). The 65XE has 
64K RAM, built-in BASIC, 256 
colors, a four-voice sound chip, 
11 graphics modes, five text 
modes, player/missile (sprite) 
graphics, international character 
set, a cartridge slot, serial bus 
for disk drives and other 
peripherals, two joystick ports, 
and all the other traditional 
Atari features. The redesigned 
case closely resembles that of 
the ST series computers, and the 
keycaps show the Atari graphics 
character set (a la Commodore). 
The retail price will be $99. 
There were conflicting reports, 
but it appears that the 65XE will 
replace the 800XL. 

Next in line is the 130XE, a 
65XE with 128K RAM and the 
rear parallel connector. The 
130XE will sell for about $150. 











The third new eight-bit ma¬ 
chine is an interesting variation 
of the 65XE called the 65XEM 
(XE Music Computer). It's a 
65XE with an additional sound 
chip, the new eight-voice 
"Amy." Unfortunately, this was 
the only new computer Atari 
didn't exhibit at the show. How¬ 
ever, those who have heard 
Amy say it outperforms even 
the SID synthesizer chip in the 
Commodore 64. Amy has a dy¬ 
namic range exceeding 60 deci¬ 
bels, a frequency range of nearly 
11 octaves from 4.8 hertz (far 
below human hearing) to 7.8 ki¬ 
lohertz, frequency resolution of 
1 /64 semitones, 64 harmonics, 
and many other features. Re¬ 
portedly it can synthesize al¬ 
most any musical instrument 
sound. The 65XEM will sell for 
about $150. 

Finishing up the XE line is 
the 65XEP (XE Portable). It's 
really a transportable version of 
the 65XE and Atari's variation 
of the Commodore SX-64. The 
65XEP packs all the 65XE fea¬ 
tures into a suitcase-sized pack¬ 
age whose detachable lid 
becomes the keyboard. It con¬ 
tains a 5-inch green-screen 
monitor (instead of the SX-64's 
color monitor); a SVi-ineh 
microfloppy disk drive (instead 
of the SX-64's 5 Vi-inch drive); 
and—unlike the SX-64—a 
rechargeable battery pack good 
for about three hours of use be¬ 
tween charges. Atari says the 
65XEP will sell for $399. 

Atari users might be won¬ 
dering why the 65XEP has a 
3V2-inch drive instead of the 
usual 5 Vi-inch drive. According 
to Leonard Tramiel, Atari has 
found a supplier who can make 
3 Vi-inch drive mechanisms 
cheaper than 5 Vi-inch mecha¬ 
nisms—and the microfloppies 
actually have more storage ca¬ 
pacity. The 65XEP retains the 
standard Atari serial bus, so an 
Atari user who buys an XEP as 
a second computer could plug in 
a 5 Vi-inch drive and transfer his 
existing software onto the 


microfloppies. The 3‘/2-inch 
mechanisms also are likely to 
show up in outboard drives for 
the other XE models as well as 
older Atari computers. 


n addition to this avalanche of 
new Atari computers, there 
was a wide selection of new 
Atari peripherals. Exact retail 
prices and availability dates 
were not confirmed, but here's a 
brief rundown: 

• XM148 monochrome mon¬ 
itor with built-in 80-column 
video adapter for the XE series 
and existing Ataris. This plugs 
into the serial bus and brings 
80-column capability within 
reach of all Atari owners. It was 
shown on a 65XE running 
AtariWriter Plus, a new 80- 
column version of the popular 
AtariWriter word processor car¬ 
tridge. Estimated price: $150. 

• XC141 14-inch composite 
color monitor for the XE series 
and existing Ataris. Estimated 
price: under $250. 

• XM301 300 bits-per- 
second, direct-connect modem. 
Estimated price: under $50. 

• Six printers for the XE se¬ 
ries and existing Ataris, includ¬ 
ing the XTM201 dot-matrix 
thermal, 20 characters per sec¬ 
ond (about $99); the XTC201 
dot-matrix color thermal, 20 cps 
(about $99); the XDM121 
daisywheel letter-quality, 12 cps 
(about $150); the XMM801 dot¬ 
matrix, 80 cps (about $150); and 
two redesigned printers, the 
1025 dot-matrix and 1027 letter- 
quality (about $150 each). 

• Two monitors for the ST 
series, including the SMI 24 hi¬ 
res 12-inch monochrome moni¬ 
tor (one prototype had a built-in 
3‘/2-inch disk drive); and the 
SC1224 RGB 12-inch color 
monitor. Estimated prices: under 
$200 (without drive) and under 
$300, respectively. 

• Three printers for the ST 
series, including the ST504 dot¬ 
matrix color thermal, 50 cps 


(about $150); the SDM124 
daisywheel letter-quality, 12 cps 
(about $200); and the SMM804 
dot-matrix, 80 cps (about $150). 


A tari won most of the at¬ 
tention at this CES, but 
the Commodore exhibit 
featured two interesting new 
computers and was consistently 
crowded, too—an indication 
that Commodore is still on its 
feet after the tumultuous events 
of the past year. The phenome¬ 
nally successful company that 
Jack Tramiel founded three de¬ 
cades ago and then left in Janu¬ 
ary 1984 after a management 
dispute has experienced a lot of 
turnover in the past 12 months. 
Numerous executives and engi¬ 
neers have defected to join 
Tramiel at Atari (so many, in 
fact, that some people call the 
new Atari "the new Commo¬ 
dore"). Commodore also has 
been struggling with its Plus/4 
and 16 computers, and now 
faces more aggressive pricing 
from its resurrected competitor. 

Still smarting from wide¬ 
spread criticism over the Plus/4, 
Commodore was careful to 
make its newest desktop com¬ 
puter Commodore 64-compatible. 
Named the Commodore 128 
Personal Computer, it's actually 
three computers in one. It con¬ 
tains a complete Commodore 
64, with 6510 micro¬ 
processor, VIC-II video chip, 

SID synthesizer chip, and 64K 
RAM; a 128K RAM computer 
with an 8502 (6502/6510- 
compatible) microprocessor and 
40/80-column video; and a 
128K RAM computer with an 
eight-bit Z80A microprocessor 
and 80-column video that is 
compatible with software de¬ 
signed for the CP/M operating 
system (Control Program for 
Microcomputers). The Commo¬ 
dore 128 is expandable to 512K 
RAM in 128K increments, al¬ 
though the' extra memory must 
be used as a RAM disk, not 
contiguous program memory. 


Now your computer 
or word processor can read 
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Commodore announced no 
prices at the show, but indica¬ 
tions are that the Commodore 
128 will retail for under $300. It 
is scheduled for introduction in 
April or May. 

Obviously, the Commodore 
128 is much more than just the 
128K RAM version of the Com¬ 
modore 64 that was anticipated. 
When first switched on, the ma¬ 
chine defaults to the 128K RAM 
8502 mode. You can select 40- 
or 80-column video in this 
mode, but graphics and sprites 
are available only in 40-column 
video. To enter CP/M mode, 
you load a CP/M 3.0 disk that 
comes with the machine. To en¬ 
ter Commodore 64 mode, you 
type GO 64. The screen blanks 
for a few seconds, then flips to 
the standard Commodore 64 title 
screen. Once in 64 mode, there's 
no way to exit without 
rebooting the computer. This 
was done to keep 64 mode com¬ 
pletely compatible. Otherwise, 
the operating system would 
have to be changed to accept a 
command such as GO 128. For 
the same reason, 80-column 
video is not available in 64 mode. 

So how compatible is it? 

"We didn't change a single byte 
in the Kernal," said one Com¬ 
modore engineer. Although 
COMPUTE! didn't have time at 
CES for exhaustive tests, we did 
successfully run the SpeedScript 
3.0 word processor in 64 mode. 

The Commodore 128 has 
two built-in BASIC languages— 
the usual BASIC 2.0 in 64 
mode, and BASIC 7.0 in 128 
mode. BASIC 7.0 is the most 
powerful Commodore BASIC 
ever, with the same BASIC 4.0 
disk commands found on the 
CBM 8032 and Plus/4, plus 
sound and graphics commands 
like those found in the Super Ex¬ 
pander 64 cartridge. In CP/M 
mode, a wide variety of disk- 
based languages are available, 
including compilers and 
assemblers. 

Other Commodore 128 fea¬ 
tures include: 92-key typewriter- 



style keyboard with separate 
numeric keypad, two sets of 
cursor keys, four special func¬ 
tion keys, and other new keys 
labeled ALT, ESC, TAB, CAPS 
LOCK, HELP, LINE FEED, 
40/80 DISPLAY, and NO 
SCROLL; TV output; composite 
color video output; RGB video 
output; chroma/luma video out¬ 
put; audio output; 16 colors; 
machine language monitor; and 
all the same ports and interfaces 
found on the Commodore 64. 


T he Commodore 128 is not as 
powerful as the new Atari 
ST series, but it embodies a 
similar philosophy: Offer an all- 
in-one computer that can tackle 
a wide variety of home, per¬ 
sonal, and business applica¬ 
tions—at an affordable price. 
With its Commodore 64 mode, 
the Commodore 128 already has 
a large up-to-date pool of edu¬ 
cational, entertainment, and per¬ 
sonal productivity software. In 
128K mode with BASIC 7.0, it's 
much easier to program than a 
Commodore 64. And in CP/M 
mode, thousands of serious 
application programs are avail¬ 
able. Although CP/M has been 
superseded by MS-DOS in the 
IBM PC-compatible business 
world, CP/M remains adequate 
for many small business tasks. 
Complementing the Com¬ 


modore 128 are some interesting 
new peripherals. Foremost is the 
1571 disk drive, a versatile de¬ 
vice itself. When the Commo¬ 
dore 128 is in 64 mode, the 
1571 acts just like a 1541—it 
stores 140K per 5 Vi-inch floppy 
and is somewhat slow. But 
when you switch the computer 
to 128K mode, the 1571 speeds 
up considerably—about fivefold, 
in fact. It also operates as a 
double-sided drive in this mode, 
storing 350K per disk. Finally, 
when the Commodore 128 is 
switched to CP/M mode, the 
1571 speeds up even more— 
about 12 times faster than a 
1541—and increases storage to 
410K per disk. In addition, in 
CP/M mode the 1571 can read 
CP/M disks in IBM System 34 
format, including Osborne and 
Kaypro disks. 

As if that weren't enough, 
the 1571 also works with the 
Commodore 64 and Plus/4 (in 
1541 mode only), and with 
Commodore's new portable 
computer. 

announced for the Commodore 
128: the 1901 Monochrome 
Monitor (ideal for 80-column 
business applications), and the 
1902 RGB/Composite Monitor, 
which can display readable 80 
columns in color. Commodore 
also showed a prototype of a 
mouse controller for the 128, 


COMPUTERS Apple Applications 
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ON SALE: April 9, 1985 
PRICE: $3.95 (in Canada, $4.75) 


FEATURES 

A Buyer's Guide 

Word processing, spreadsheets, databases, and more 
Telecommunicating on the Apple II ond the Macintosh 

"Is Anyone Out There? Getting Started with Telecommunica¬ 
tions." a handy reader introduction to the first few hours of 
telecommunications, plus "Exploring D< 


"The Ten Best-Ever Apple Games" 

“Up and Coming Apple," watchers and prognosticators reveal 
their best crystal-ball impressions of the market, the manufac¬ 
turer. and the future development of our Industry 

"The State of Educational Computing." plus "A Software 
Overview: What's Available in Education?" and "What Makes 
Superior Educational Software?" 

APPLICATIONS 

A small, working program for the Apple II series 
A significant user-ready program with five levels of challenging 


A machine language search routine 

A major applications feat 
MacDraw, and Mac Write 

Guess the constellation 

Word-guessing game for youngsters 

A fast-paced arcade style game 


The programs published in COMPUTEI's Apple Applications are available on disk, ready to run on your 
Apple lie, Apple II+, and lie. The Disk will save you hours of typing time and give you easy access to the 
programs in this special issue of COMPUTEI's Apple. The Disk is only $12.95 and is available only through 
COMPUTE! Publications. So order your Disk today! 

Look for the Spring/Summer issue of COMPUTEI's Apple Applications on sale where you buy COMPUTE! 
and COMPUTEI's Gazette, and at Apple computer retailers. Or order directly from COMPUTE!. 

Send in the attached card with your payment or call toll-free 1 - 800 - 334 - 0868 . 


COMPUTE[F ) ublications / lnc.^ 


Publishers of COMPUTEI, COMPUTEI's Gazette, COMPUTEI's Gazette Disk, COMPUTEI Bo< 


I COMPUTEI's Apple Applications. 











but was unsure when the prod¬ 
uct would be marketed. No 
prices were announced for any 
of these peripherals, but all are 
scheduled for introduction at 
about the time the 128 hits the 
stores. 

Not exhibited at CES but 
promised for later this year was 
the 1670 Modem, a 300/1200 
bps unit that may be sold for as 
low as $100. The 1670 works 
with the Commodore 64, 128, 
and Plus/4, and also has 
autoanswer/autodialing and 
automatic baud rate switching. 


C ommodore's new porta¬ 
ble computer—the 
Commodore LCD— 
attracted at least as much atten¬ 
tion as the 128, which surprised 
some company executives. A 
second-generation lap portable, 
the Commodore LCD has a flip- 
up 80 X 16 liquid-crystal dis¬ 
play that's the fastest we've ever 
seen. When closed, it forms a 
cover that protects the 72-key 
typewriter-style keyboard. 

Standard features include 
an eight-bit 65C102 micro¬ 
processor; 32K of RAM and 96K 
of ROM; RS-232-standard serial 
port; Centronics-standard paral¬ 
lel port; bar code reader inter¬ 
face; serial port compatible with 
Commodore 64 peripherals and 
the 1571 disk drive; memory ex¬ 
pansion port; 300-bps 
autoanswer/autodial modem; 
BASIC 3.6; machine language 
monitor; and eight built-in pro¬ 
grams. There's a word proces¬ 
sor, notepad, spreadsheet, file 
manager, terminal emulator, cal¬ 
culator, scheduler, and address 
book. However, the Commo¬ 
dore LCD at the show was a 
prototype and not all of these 
programs were working. 

Small enough to fit in a 
briefcase, the Commodore LCD 
weighs about three pounds. It 
runs on four AA batteries or an 
external power supply, and 
maintains data in RAM even 
when the computer is turned 
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Commodore LCD: a second-generation lap portable with 80 X 16 flip-up dis¬ 
play, 32K RAM, internal modem, and eight built-in programs for under $600. 


off. Estimated price is about 
$600—very competitive with 
lap portables already on the 

Another important Commo¬ 
dore announcement at CES was 
a new service network consist¬ 
ing of 160 RCA service centers, 
about 800 Sears stores, and 
nearly 1300 other locations such 
as computer shops. They will 
service Commodore computers 
and peripherals, in or out of 
warranty, beginning in March. 


A lthough it was an impres¬ 
sive Winter CES for 
Commodore, the com¬ 
pany is saving its most powerful 
machine for later this year; the 
Amiga Lorraine. A prototype of 
this advanced computer was 
glimpsed at the last CES when 
Amiga was still an independent 
company searching for funding. 
In an acquisition that snatched 
Amiga from underneath Jack 
Tramiel's nose (and provoked a 
lawsuit). Commodore gained 
rights to market the Lorraine. 
The Lorraine is similar in power 


the S£ 


ri ST se 


'0 microprocessor. 


But it may offer even more fea¬ 
tures, such as voice synthesis, 
better graphics and sound, and 
greater expandability. 

Commodore wasn't talking 
about the Lorraine at this CES, 
except to confirm that the 
supermicro is nearing completion 
and should sell for under $1,000. 
Amiga founder David Morse, 
now working on the Lorraine for 
Commodore, told COMPUTE! that 
the computer may be announced 
shortly before the Summer CES 
in June so Commodore won't 
have to share the spotlight with 
anyone else—especially Atari. 
(Atari is rumored to be develop¬ 
ing an even more powerful, full 
32-bit machine.) 

IBM and Apple are, of 
course, watching all these 
developments closely. Neither of 
these giants, despite the aggres¬ 
sive price/performance challenges 
from Atari and Commodore, is 
expected to drastically slash prices. 
The infamous 1982-83 price war 
that blasted Texas Instruments 
and severely damaged Atari is 
fresh in everyone's mind. For 
the next few months, at least, 
Apple and IBM are expected to 
play wait-and-see. © 




he continuing saga pits allied forces against the cruel dictator who escaped the destruction of the 
irtress with portions of his army and prisoners captured during the land battle, 
true “head to head” two player game with voice simulation and superb multiscreen graphics, 
roduced for the COMMODORE 64 and coming to a Computer Store near you! IPGI-sSU 

ritten by Roger & Bruce Carver Directed by Bruce Carver Produced by Chris J. Jones Distributed by David L. Ashby 

matography: Marjorie Nerdin Production Assistant Audree Jones Casting: Jean Miner Special Effects: Kathryn Ashby Promotion: Connie Stringham Executive Production: Kevin L. Jones & Associates 
Voices: Electronic Speech Systems Illustrations: Doug Van De Grift Based upon the book 'The Goliath Syndrome" by James L Slade 













COMPUTE!’s 
To Computer 


Sharon Darling, Research Assistant 


W ith the snows of winter a memory and 

warm weather approaching, it's time for ^ 
computing families to start considering 
which, if any, computer camps they 
to attend this summer. We've compiled 
a list of camps nationwide which offer 
a variety of activities for computing 
enthusiasts of all ages. While it is by 
no means an exhaustive list of all the 
computer camps available, it is a . 
representative sampling which 
should get you started on the 
right track. 

In the accompanying chart, 
you'll find information to help 
you decide which kind of camp 
is right for you: location, basic 
curriculum, prices, time spent 
on computers daily, what types 
of computers are available, sex 
and age-range of campers, non¬ 
computing activities available, 
registration deadlines, staff-to-camper and 
computer-to-camper ratios, and 
names and addresses for more information,! 

In the sessions/prices column, we've also > 
indicated whether the camp is a day or 
residential camp. ffiBSigy 

While the majority of camps are' J.yjStk 
for children and teenagers, there are 
others which families can attend together^Sjalg 
There are also camps for adults only. IvF 
Keep in mind other considerations when j\J 
deciding which camp is best for you: 
qualifications of the instructors, curriculu^H 
structure, and groupings of campers by 
computing experience and ability. Most 
camps include all necessary equipment 
(hardware and software) in the 
cost, but some ask that campers 
supply their own computers. 

Computer camps not listed 
here may wish to notify COMPUTE 
of their programs for possible 




AT LAST... A TEACHER 
WHO IS JUST YOUR TYPE! 

Turn your COMMODORE 64 into a personal typing tutor with KEYS TO TYPING 
Over 30 easy lessons, all based on proven teaching techniques that typing teachers h 
using for years. Combined with the speed and flexibility of computerized instructio 
the fastest and easiest way yet to learn typing. 

32 step-by-step lessons 
learn at your own pace! 
lesson #1 will explain the 
program and show you 
how to get on-screen help 
each lesson has three parts: 
introduction of new keys, 
exercises, and reinforcement 
over 400 exercises, all based 
on successful typing manuals 
get immediate help or return to the 
main menu with a single keystroke 
no complex computer commands 
its user friendly and menu driven 
no knowledge of computers needed 
just basic reading skills 
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OnlyNRI teaches you to 
service and repair all 
computers as you build your 
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Choose the SAT 
program with less 
manual labor. 



The idea behind choosing a com¬ 
puterized SAT program over a manual 
is to save you from piles of paperwork. 
But surprisingly two of the best-known 
programs come with big, fat manuals 
and only 2 or 3 double-sided 
disks. 

When that much informa¬ 
tion is put into the manual, 
what's left to put into the 
computer? 

Why not buy a computer 
program that's really a 
computer program? Buy The 
Perfect Score from Mindscape for 
just $69.95.* 



It has 6 double-sided disks and a 
real skinny manual. It even has print¬ 
out capability and a continuous 
on-screen clock. All this makes The 
Perfect Score more computerized 
than those others. 

Now, if this cold logic fails 
to convince you, perhaps an 
emotional appeal to your 
sense of patriotism and social 
consciousness will. Your choice 
is this. Ether you buy their SAT 
which kills innocent trees 
to make all that paper Or you 
buy our SAT with 6 disks and Save 
America’s Trees. 


The Perfect Score, $69.95, from Mindscape^ 




















































COMPUTE! BOOKS 

Enjoy these newest releases for Apple’s Macintosh computer. 


BECOMMG A 



Becoming a MacArtist 

Vah£ Guzelimian 
This illustrated guide to Macintosh 
graphics shows the power and 
flexibility of MacDraw. MacPaint and 
MacWrite. The user will quickly be 
producing sophisticated advertis- 
ments, designs, layouts, reports, 
presentations, and business 
correspondence, Hundreds of illustra¬ 
tions detail just how to construct 
impressive graphics, Shortcuts, tips, 
and advanced features are also 
documented to make the Macintosh 
even more productive. Includes a 
gallery of professional artists' 
Macintosh creations. 

$17.95 

ISBN 0-942386-80-9 


MACTALK 



MacTalk: Telecomputing on 
the Macintosh 

Sheldon Leemon and 
Arlan Levitan 

From selecting a modem to evaluat¬ 
ing terminal software packages, this 
book details the ins and outs of 
telecomputing on your Macintosh. 
You can be communicating with 
other computers in a matter of min¬ 
utes by following the quick-start 
checklist. You can even troubleshoot 
your system if there are problems. A 
variety of information services, such 

Jones, and others, are explained, 
making it easy to get started. And 
you'll see how to access popular bul- 

that shows you how to transfer flies 
to other Macintoshes or other com- 

$14.95 

ISBN 0-942386-85-X 


You can always count on COMPUTE! Books to provide you with the latest and 
most up-to-date titles for your computing use. Visit your local retail store or order 
directly from COMPUTE!. 


Call toll-free 800-334-0868 or send your check or money order (include $2.00 per 
book for shipping and handling charges) to COMPUTE! Books, P.O. Box 5058, 
Greensboro, NC 27403. 
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filed W. Schultz: 

Here's a graphics puzzle game that is both challenging 
and unusually fascinating. The program was originally 
written for the Commodore 64, and we’ve added versions 
for the unexpanded VIC-20, Atari, Apple Il-series computers, 
IBM PC (color or monochrome), PCjr, and TI-99/4A. 


Are you ready to pit your brain 
against the computer's? "Mind- 
busters" presents you with 
three graphics puzzles that are 
guaranteed to keep your mind's 
microprocessors and memory 
chips whirring for hours. 

After you type, save, and 
run your copy of Mindbusters, 
you can choose to solve one of 
three puzzles: a mind bender, 
a mind bruiser, or a mind 
blower. Warm up with the 
mind bender—it's the easiest. 
When you're prepared to press 
your brain to its limits, you're 
ready for the mind blower. 

Following your selection, 
the program constructs a puz¬ 
zle and displays it at the up¬ 
per-left comer of the screen. 
Your job is to match that puz¬ 
zle in the workspace at the 
lower-right corner of the 
screen. What's more, you try to 
solve the puzzle in as little 
time as possible. A timer ticks 
away as you work. There's no 
limit to how much time you 
can take, but the timer lets you 


compare your progress to a 
previous performance, or 
against another player if you 
wish. Your fastest time during 
the current session will be dis¬ 
played on the screen. 

Each puzzle is composed 
of several horizontal rows of 
odd shapes. A tiny arrow to 
the right of the workspace 
points to the row you're cur¬ 
rently working on. To work on 
different rows, you can move 
the arrow up and down with 
the I and M keys (use the 
up/down cursor keys on the 
IBM and TI, and be sure to 
press ALPHA LOCK on the 
TI). To move the row of shapes 
next to the arrow left or right, 
press the J or K key (left/right 
cursor keys on the IBM and 
TI). When you think you've 
matched a row to the puzzle 
pattern, start working on an- 

When you succeed in cor¬ 
rectly matching all the rows, 
the program automatically sig¬ 
nals that you've solved the 


puzzle. Then you can play 
again if you like. 

Helpful Hints 

Because Mindbusters can gener¬ 
ate a tremendous number of dif¬ 
ferent puzzles, there are very 
few tricks to mastering it. I 
suggest you work from top to 
bottom or vice versa. The best 
tip I can offer after hours of my 
own mindbusting is to concen¬ 
trate, concentrate, concentrate. 

Important: When typing in 
the program, be extra careful 
with the long strings of charac¬ 
ters at the beginning of the list¬ 
ing. These strings become the 
puzzle shapes. If you mistype or 
transpose a couple of characters 
when typing these strings, the 
program may still run, but it 
won't know when you've solved 
the puzzle. If you're using 
COMPUTEI's "Automatic Proof¬ 
reader" to enter the listing, re¬ 
member that the Proofreader 
(except the IBM version) does 
not catch character-transposition 




TAKE 

A 

BREAK! 


WITH NIGHT AAISSIOINJ 

PINBALL 


You deserve the best. You’ve earned it. Now reward yourself with a session of Night Mi! 

most realistic and challenging arcade simulation ever conceived! ■ Stunning graphics and dazzling 
\ sound effects put Night Mission PINBALL in a class by itself. Game features: multi¬ 
ball and multi-player capabilities, ten different professionally designed levels of play, 
and an editor that lets you create your own custom modes, a So take a break with 
Night Mission PINBALL from SubLOGIC. Winner of Electronic Games magazine's 
1983 Arcade Award for Best Computer Audio/Visual Effects. 


See your dealer... 

Order Line: 800 / 637-4983 


mfeLOGIC 

Corporation 
713 Edgebrook Drive 
Champaign IL61820 
(217) 359-8482 Telex: 206995 


























Looks like a Ferrari. 
Drives like aRolls. 
Parks like a Beetle. 




Ask your computer dealer to let you test drive 
the all new Indus GT.™ 

The most advanced, most handsome disk 
drive in the world. 

Flip its power switch and... 

Turn your Atari into Ferrari. 

Unleash your Apple. 

And now turbocharge your Commodore. 

Looks like a Ferrari. 

The Indus GT is only 2.65" high. But under its 
front-loading front end is slimline engineering 
with a distinctive European-Gran flair. 

Engaging its AccuTouch™ buttons lets you 
control the LED-lit CommandPost™ Marvel at 
how responsive it makes every Commodore, 
Apple and Atari personal computer. 

Drives like a Rolls. 

Nestled into its soundproofed chassis is the 
quietest and most powerful disk drive system 
money can buy. At top speed, it's virtually 
inaudible... whisper quiet. 

Built into each Indus GT is a perfect 
combination of craftsmanship and advanced 
engineering. Luxurious styling reflects the 
personal tastes of each GT owner. 


And each GT comes with the exclusive GT 
DrivingSystem ™ of software programs* World- 
class word processing is a breeze with the GT 
Estate WordProcessor™ Your dealer will describe 
the two additional programs that allow GT 
owners to accelerate their computer driving skills. 

Also, the Indus GT is covered with the 
GT PortaCase™ A stylish case that conveniently 
doubles as a 80-disk storage file.* 


Parks like a Beetle. 

The GT's small, sleek, condensed size makes 
it easy to park. 

A WarrantyPlus™ package is included with 
every Indus GT, featuring full year parts and labor 
on the complete drive train. 

Drive home a winner and park 
an Indus GT next to yi 
personal computer. 


INDUS 


f% 


The all-new Indus GT Disk Drive. 

The most advanced, most handsome disk drive in the world. 































For Commodore owners, the latest 
collections from COMPUTE! Books 


COMPUTERS Commodore Collection, Volume I 

Twenty-eight original programs for the VIC and 64 

Edited 

The Commodore Collection, an anthology of 28 previously 
unpublished programs for the VIC-20 and Commodore 64, 
continues the COMPUTE! tradition of practical programs in 
easy-to-use form. Includes exciting games, stimulating 
educational programs, valuable utilities, and useful applica¬ 
tions to make your Commodore computer an exciting part 
of every day. 

$12.95 ISBN 0-942386-55-8 


COMPUTEI’s 

■ ommodore 

Collection 




COMPUTERS Commodore Collection, Volume 2 

Programs for the VIC and 64 

Edited 

Exciting games, sophisticated applications, versatile educa¬ 
tional routines, and helpful programming aids for the VIC-20 
and Commodore 64 highlight this second volume in COM¬ 
PUTED Commodore Collection series. Included are some of 
the best articles and programs from recent issues of COM¬ 
PUTE! and COMPUTERS Gazette, as well as many programs 
published here for the first time. Designed for Commodore 
computer users of all levels, it's a book that every VIC or 64 
owner will want to have. 

$12.95 ISBN 0-942386-70-1 


To charge your order, call toll free 800-334-0868 or send in th 
coupon with your payment to COMPUTE! Books, P.O. Box 5406, 
Greensboro, NC 27403. 

Please add $2.00 shipping and handling per copy ordered. 

□ Payment enclosed (check or money order) 

□ Charge: □ Visa □ MasterCard □ American Express 

Account No_Exp. Date_ 

Signature_ 




_copies of COMPUTEi's 

Commodore Collection, 
Volume 2@% 12.95 ea._ 















NT TO:":PRINT"{2 DOWN}{RVS}{2 RIGHT}1 
{OFF} BEND YOUR MIND?" :rem 36 

540 PRINT"12 RIGHT}{2 DOWN}{RVS}2{OFF} BR 
UISE YOUR MIND?" :rem 156 

550 PRINT" {2 RIGHT} [2 DOWN} {RVS} 3{OFF} BL 

560 POKE36B79,27:GETK$:IFK$=""THENP0KE368 
79,28 :GOTO560 : rem 197 

570 K=VAL(K$):IFK<1ORK>3THEN560 :rem 111 
580 IFK=1THEND$=A$:Z=31:GOTO610 :rem 93 
590 IFK=2THEND$=B$:Z=28:GOTO610 :rem 102 
600 D$=C$: Z=144 :rem 12 

610 PRINT" {HOME} {3 DOVJN} " :F0RN=1T012 :PRIN 
T"{21 SPACES}":NEXT:RETURN :rem 47 
620 DATA 12,36,44,20 :rem 204 


W 190 POSITION 4,4:PRI NT "112 NJ":PO 
SITION 4,13:PR INT "{12 M3":POS 





































Program 4: Mindbusters For IBM PC/PCjr 

Please refer to "COMPUTEI's Guide To Typing In 
Programs" before entering this listing. 



" 0:00” 

WIDTH 40:KEY OFF:DEF SEG=&H40:RANDO 




GE 50 TM*="":FOR 1=1 TO 68:TM=ASC<MID*(A* 

CF 60 B*="DEAdEBddADeAdEBddADAdEBdAeAeAEE 
dAeeeDAdEdADdADCEeEedAdEBedCCDEeEAd 

KA 70 TM*="":FOR 1=1 TO 68:TM=ASC(MID*(B* 
,1,1)> +154:TM*=TM*+CHR* <TM):NEXT:B* 

JN 80 C*="TUASWAWABSVUWRARSSBWRSUWWUWATBV 
WQUTBGUAWVSWQUTSABWAWATVTUUWVWTAVWB 


HC 90 TM*="":FOR 1=1 TO 68:TM=ASC(MID*(C* 
,I,1))+120:TM*=TM*+CHR*(TM):NEXT:C* 

CP 100 COLOR 5:PRINT STRING*(40,220);:COL 
OR 3:LOCATE 2,15,0:PRINT"MINDBUSTE 
RS":COLOR 5:PRINT STRING*(40,223): 
GOSUB 380:COLOR ,0,14 
PP 110 COLOR 7:LOCATE 4,4:PRINT STRING*(1 
2,220):PRINT TAB(3)CHR*(222)SPC(12 
)CHR*(221)SPC(4)"Use cursor keys t 

OL 120 PRINT TAB(3)CHR*(222)SPC(12)CHR*(2 
21):PRINT TAB(3)CHR*(222)SPC(12)CH 
R*(221)SPC(4)"match this pattern” 

H 130 PRINT TAB(3)CHR*(222)SPC(12)CHR*(2 
21):PRINT TAB(3)CHR*(222)SPC(12)CH 

PRINT TAB(3)CHR*(222)SPC(12)CHR*(2 

SE 140 PRINT TAB(3)CHR*(222)SPC(12)CHR*(2 
21)SPC(11)”!!••”:PRINT TAB(3)CHR*( 
222)SPC(12)CHR*(221):PRINT TAB(4)S 

PH 150 COLOR Z,0:FOR N=1 TO 8:PP(N)=INT(R 


*(D*,PP(N),12):NEXT:COLOR 7,0:PRIN 

DH 160 PRINT TAB(23)STRING*(12,220):PRINT 
TAB(4);:COLOR 0,4:PRINT”Record”;: 
COLOR 7,0:PRINT SPC(3)R*:LOCATE 15 
,22:PRINT CHR*(222)SPC(12)CHR*(221 

IJ 170 PRINT TAB(22)CHR*(222)SPC(12)CHR*( 
221):PRINT TAB(4);:COLOR 0,2:PRINT 
"Time”;:COLOR 7,0:PRINT SPC(14)CHR 

CF 180 FOR 1=1 TO 5:PRINT TAB(22>CHR*(222 
)SPC(12)CHR*(221):NEXT I:PRINT TAB 
(23)STRING*(12,223) 

LJ 190 COLOR Z, 0: FOR N=1 TO 8: P (N) =INT (RN 
D(1)>56)+1:LOCATE 14+N,23:PRINT MI 

JG 200 AC=1:LOCATE AC+14,37:PRINT CHR*(27 
):POKE &H6D,0:POKE &H6C,0 

KJ 210 COLOR 7,0: C=PEEK (&H6C) : D=PEEK (8cH6D 
>:T=(C+D*256)/18.2:MT=INT(T/60>:M* 


T*(STR*(ST),1) 

EJ 220 LOCATE 17,13:PRINT M*":"RIGHT*(S*, 
2):K*=INKEY*:IF LEN(K*)<>2 THEN 21 
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The ultimate reference book 


The complete encyclopedia for the Commodore VIC-20, is now available. COMPUTE! 
Books, one of the leading publishers of application-oriented consumer computer books, 
has released Programming the VIC by Raeto Collin West, And this extraordinary volume is 
only $24.95. 

Now you can own the definitive book on the VIC-20. There has never been a book 
published for the VIC-20 that gives you what this one does. 

























A special offer from COMPUTE! Books for 
owners and users of TI-99/4A computers. 

Buy any two of these books and get 15% off. 

Buy all four of these titles for only $39.95 (a savings of $ 13.85-over 25% ot 
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Required Reading for 
your COMMODORE 64 



Other titles available. Phone for name of nearest dealer Phone:(616) 332-4154 

Postage & handling $4.00 ($8.00 foreign). Money order, checks, VISA, MC, 
AMEX. Michigan residents (incl. 4% sales tax), mgri n77np"™| 
CANADA: Book Center, Montr eal (514) 332-41 54 IBlO l^" c " l || v/s * 1 

Abacus lifjnfl Software 






































New titles for your Commodore 64 
from COMPUTE! Books. 


Programming the Commodore 64: The Definitive Guide 
Raeto Collin West 

Programming the Commodore 64 is an encyclopedic, thorough ref¬ 
erence guide to the Commodore 64. In the tradition of the renowned 
Programming the PET/CBM. author Raeto Collin West has compiled 17 
definitive chapters which cover this computer In its entirety. There are 
dictionaries, maps, BASIC and machine language examples, and 
programming aids. Unlike many computer books, which can be read 
once and discarded, Programming the 64 will remain valuable for the 
life of the computer. It starts with BASIC and probes more deeply with 
each chapter, Ready-to-type programs show how to use the BASIC 
and Kemal ROMs; the 6502 microprocessor; the CIA, VIC, and SID 
chips; and the hidden RAM beneath the ROM in the 64. And major 
peripherals—tape and disk drives, printers, plotters and modems—are 
also discussed at length. 

$19.95 

ISBN 0-942386-50-7 


All About the Commodore 64, Volume 2 
Craig Chamberlain 

Here's something for people who know the BASIC language, but find 
if too slow or limiting for some applications, The book offers a variety 
of powerful machine language utility programs that make sound and 
graphics far more accessible. It is divided into four sections: Ad¬ 
vanced BASIC, Bitmapped Graphics, Sound (including a very sophis¬ 
ticated sound editor and player), and a sprite control system. 

$14.95 

ISBN 0-942386-45-0 


COMPUTE!’* Data File Handier for the Commodore 64 
Blaine D. Standage, John L. Darling, Kenneth D. Standage 
Data File Handier is a series of integrated programs that give the user 
a database processor, a sequential data file editor, and a disk opera¬ 
tion support set. The book consists of all the necessary program list¬ 
ings and documentation to use this powerful database management 
system, Few computer programs are as well-explained or a cost- 
effective as this one. Anyone who wants an effective information 
management system for their Commodore PET/CBM or 64 will find this 
an extraordinary impressive software/documentation package. 
$12.95 
ISBN 0-94238686-8 


Enjoy these latest releases from COMPUTE! Books. Visit your local bookstore or 
computer store or order directly from COMPUTE!. 

Call toll-free 800-334-0868 or mail your check or money order (include $2.00 per book 
for shipping and handling) to COMPUTE! Books, P.O. Box 5058, Greensboro, NC 27403. 
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REVIEWS 


Mind Prober 

Richard Mansfield, Senior Editor 

System requirements: Commodore 
64 and a disk drive; IBM PC with 
at least 128K RAM and a disk 
drive; Enhanced Model PCjr; 
Apple Il-series computer with at 
least 48K RAM and a disk drive; 
Apple Macintosh; or Hewlett- 
Packard HP-110. Printer optional. 


There is an old trick used by 
fortune tellers, horoscope cast¬ 
ers, psychics, and bad psycholo¬ 
gists: symmetrical analysis. It 
works like this: You make an 
observation, then contradict it. 
For example, tell someone that 
they're generous, and yet care¬ 
ful with their money. 

Most people will believe 
that they're generous and that 
they're careful, even though 
these character traits are in di¬ 
rect conflict. By balancing them 
against each other, however, 
you've been sufficiently compli¬ 
mentary and sufficiently vague 
that your observation is likely to 
be believed, likely even to be 
thought insightful. 

Yet a truly meaningful 
character analysis must be spe¬ 
cific. If it's not specific then it's 
too true, true of everyone, like 
horoscopes. 

Specific And Accurate 

Mind Prober, a new personality 
analysis program from Human 
Edge Software, succeeds surpris- 



An ominous title screen from Mind 
Prober (IBM version). 


ingly well; it's often specific and 
it's often accurate. 

To use it, you type in the 
name of a person you want to 
analyze. It can be you, your 
boss, your best friend, anyone, 
but the better you know the 
subject, the more specific and 
accurate the analysis is likely to 
be. Then you tell the program 
whether or not the subject is 
over 18 and if it's a male or 

The analysis begins. A se¬ 
ries of some 60 adjectives starts 
appearing onscreen. For each 
one, you must either agree or 
disagree that the word describes 
the subject. If you cannot de¬ 
cide, you can press the H key 
and see a fuller explanation. 

Here's part of the list: rebel¬ 
lious, opinionated, sarcastic, ag¬ 
gressive, cynical, self-righteous, 
accomplishing, worrisome, sym¬ 
pathetic, emotional. In each 
case, you would type A for 
agree or D for disagree. If you 
asked for further help with, say, 
accomplishing, you'd see this 
fuller definition: able to bring a 


task to completion; achieving. 

Some of the questions seem 
redundant, but perhaps that's a 
way of defining the degree of a 
given character trait. For ex¬ 
ample, you are asked AGGRES¬ 
SIVE? and then later, CAUTIOUS? 
The entire quiz is reminiscent of 
psychological tests given in 

What Makes Him Tick? 

When you've finished giving 
your answers, you can request a 
report. This consists of 13 para¬ 
graphs which purport to de¬ 
scribe several facets of the 
subject's personality. The report 
is divided into seven sections: 
personality summary, relation¬ 
ships, attitudes toward work, 
coping with stress, personal in¬ 
terests, attitudes toward sex (or 
school, if the subject is under 
18), and what makes the subject 
tick (general motivational 

A summary, for example, 
might say: You’re likely to find 
Mr. Don O'Connell behind the 
scenes in most situations. He is a 
quiet person, preferring to follow 
rather than lead. His general ap¬ 
proach to life is no-nonsense, and 
he likes to stick to the facts. He is 
conscientious and detail-oriented. 

This description is typical of 
the detail and specificity of 
Mind Prober and the reason that 
it is an impressive piece of soft¬ 
ware. This summary would not, 
obviously, be true of everyone. 

The software's documenta¬ 
tion claims that the reports are 
based on "massive amounts of 









information" in an "expert sys¬ 
tem" on the disk. Unfortunately, 
the program is copy-protected, 
so you can't examine its meth¬ 
ods, its data, or store more than 
eight assessments at any given 
time, because the program 
stores its reports on the program 
disk. If you try to assess a ninth 
personality, you'll have to first 
remove one of the older reports. 
You can, however, direct reports 
to your printer for archiving. 

The Thinker Type 

Accompanying the program is a 
book which makes some rather 
elaborate claims for itself: Ana¬ 
lyze anyone, find out the hid¬ 
den truths, how to read others, 
how to get ahead in business, 
etc. The text is one of those un¬ 
easy pop-psychology musings 
wherein the obvious competes 
with the dubious. And what's 
not obvious or dubious is 
largely superficial. In describing 
how to tell a person's "type" by 
his or her gait, we are advised 
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that "The Thinker" type holds 
their "heads and shoulders 
pointed toward the ground, in¬ 
dicating that they are preoccu¬ 
pied and do not wish to be 
disturbed. Typically, their hands 
are clasped behind their backs 
and their gait is slow and me¬ 
thodical." All this seems some¬ 
what more plausible than 
phrenology, but only somewhat. 

Nevertheless, the software 
itself is often startling in its ac¬ 
curacy. Oddly enough, the 
greatest source of error with 
Mind Prober appears to be when 
you answer questions about 
yourself. This would seem to vi¬ 
olate the rule that the better you 
know someone, the better the 
analysis. But perhaps it merely 
points up the fundamental qual¬ 
ity of the program's database 
and set of equations—self- 


System requirements: Atari com¬ 
puter with at least 40K RAM, a 
disk drive, and BASIC: Apple II- 
s cries computer with at least 48K 
RAM and a disk drive; Commo¬ 
dore 64 with a disk drive. 


Now you have a chance to pilot 
a legendary Flying Fortress 
while making bombing runs 
over Nazi Germany, France, and 
the Netherlands. Fifty Mission 
Crush recreates the excitement 
and dangers experienced by B-17 
pilots flying with the Eighth Air 
Force based in Britain during 
World War II. Your goal: Fly 50 
missions, rise through the ranks 
to become a highly decorated 
brigadier general, and return 
home in one piece. Easily said— 
difficult to do. 

Starting out as a first lieu- 


analysis is very difficult. It also 
serves to distinguish Mind 
Prober from those little person¬ 
ality quizzes found in some 
magazines. 

While it seems unlikely that 
Mind Prober will make your 

triguing way to spend an after¬ 
noon. And it creates reports 
with enough surprises and in¬ 
sights to suggest that there is 
something complex and poten¬ 
tially powerful going on as that 
protected disk whirls around, 
creating a personality profile of 
some depth and precision out of 
a brief true-false test. 

Mind Prober 

Human Edge Software Corporation 
2445 Faber Place 
Palo Alto, CA 94303 
$29.95 (Commodore 64 version) 

$49.95 (All other versions) Q 


tenant, you take command of a 
Flying Fortress and hand-pick 
your crew. Then you're assigned 
a target to bomb and sent on 
your way. 

A pseudo role-playing 
game. Fifty Mission Crush re¬ 
quires you to make numerous 
decisions. Before taking off, for 
example, you must decide how 
much fuel you'll need to make 
the bombing run and return to 
base, and whether you'll carry 
an overload of bombs. The more 
bombs you drop, the more ef¬ 
fective your mission; however, 
an overload can cause a fatal 
crash during takeoff if you lose 

ughout the mission, 
you exercise full control over 
the B-17. You decide whether to 
fly in formation, at what alti¬ 
tude to fly, which gunners will 


Fifty Mission Crush 

For Atari, Apple, 64 






fire at enemy planes, when to 
use cloud cover, even when to 
abort the mission—and, of 
course, when to drop your 
bombs. Although all these de¬ 
tails are controlled from the 
keyboard, playing the game is 
very simple thanks to onscreen 
menus and a short but concise 
instruction booklet. 

Authentic “Feel” 

The quality that makes this 
game special is the "feel" you 
get while playing it—or rather, 
while experiencing it. When you 
are passing over enemy antiair¬ 
craft batteries guarding your pri¬ 
mary target and the screen turns 
red as flak begins to explode all 
around your plane, you can be¬ 
gin to appreciate what the real 
thing must have been like. You 
sit, tense and apprehensive, as 
shells burst about you, and you 
nervously watch the screen for 
damage reports. Your stomach 
tightens when you learn that 
your tailgunner has been shot 
up and a German FW-190 is 
firing at your unprotected tail. 
You suppress a groan upon 
discovering that your bomb bay 
doors are damaged, and you are 
forced to abort the mission be¬ 
cause you can't release your 
payload. 

Unlike many role-playing 
games, however. Fifty Mission 
Crush doesn't necessarily strap 
you into your computer chair 
for hours. A single mission can 
be completed in as little as five 
minutes, and seldom does a sin¬ 
gle mission take more than 15 
minutes from takeoff to return 
landing. Also, you can save a 
game in progress after each mis¬ 
sion. This makes Fifty Mission 
Crush perfect for those occasions 
when you have too much time 
to do nothing but not enough 
time to really get involved in a 
long session with the computer. 

The graphics are functional 
if not spectacular. Tactical and 
strategic screens show the ter¬ 
rain over which you are flying, 


A FINANCIAL 
TIME MACHINE!! 


How much money could you have 
made during the great depression? 
This remarkable new computer 
program recreates the economic 
climate of every administration 
from the Roosevelt years through 
Ronald Reagan! In the forecasting 
mode, you can even create your own 
“what if..scenarios of the future! 




INSIIsHf 1-800-842-9000.1 
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views of your plane, animated 
combat, and so on. These 
screens are informational and 
mechanically accurate, and fit in 
well with the overall program. 
The lack of arcade-quality, high- 
resolution graphics does nothing 
to detract from the game itself. 
Fifty Mission Crush is a challeng¬ 


ing, addictive game that im¬ 
merses you in the flow of actio 
in a very personal way. 

Fifty Mission Crush 
Strategic Simulations, Inc. 

883 Stierlin Road 
Building A-200 
Mountain View, CA 94043 
$39.95 Q 


Lotus 1-2-3 For IBM PCjr 


System requirements: Enhanced 
Model IBM PCjr. Printer and 
memory expansion optional. 


A quick quiz: What's the best¬ 
selling computer program of all 
time? 

I don't know either (where 
is the Guinness Book of World 
Records when you need it?), but 
surely a top contender would be 
Lotus Development Corporation's 
Lotus 1-2-3. This program has 
been leading several popular 
best-seller lists for two years. 

There are several reasons 
for 1- 2-3's popularity, but chief 
among them is that 1-2-3 is a 
spreadsheet program, and 
spreadsheet programs are the 
darlings of business computing, 
especially on IBM PCs. Nowa¬ 
days it seems almost un- 
American to have a personal 
computer on your desk without 
a copy of a spreadsheet pro¬ 
gram. And 1-2-3 has become the 
standard by which other spread¬ 
sheet programs are measured. 
Indeed, it's one of the standards 
by which IBM PC compatibility 
is measured. You'll notice that 
the ads for many PC compat¬ 
ibles often stress that their ma¬ 
chine runs 1-2-3. 

Now spreadsheets are in¬ 
vading the home. (See this 
month's "IBM Personal Com¬ 
puting" column.) IBM and Lotus 
hope that you'll take the spread¬ 
sheet you are working on at the 


office on your PC and finish it 
at home on your PCjr. But don' 
bother taking the IBM PC ver¬ 
sion of the 1-2-3 program home 
It won't run on a stock Junior. 
That version of 1-2-3 requires 
two disk drives and at least 
192K of memory, which is one 
disk drive and 64K more than 
an Enhanced Model PCjr has to 

Lotus To The Rescue 

Fortunately, Lotus has begun 
selling a new version of 1-2-3 
that's especially designed for the 
PCjr. Announced in July 1984, 
the product finally became 
available in December. It comes 
on two ROM cartridges and a 
floppy disk. Either cartridge 
may be plugged into either of 
the PCjr's two cartridge slots. 
The disk contains the help file 
and utility programs. Although 
the disk must be inserted in the 
drive when 1-2-3 is started, you 
can replace it with your work 
disk afterward. 

Here's the first question an 
experienced 1-2-3 user will 
probably ask: Is the PCjr ver¬ 
sion the same as the PC ver¬ 
sion? The answer is yes. The 
manual for the PCjr version is 
identical, page for page, to the 
one for the PC—with the fol¬ 
lowing exceptions. Several 
names have been added to the 
credits on the title page; and the 
"Getting Started" section on 
pages i through xi describes 


how to install 1-2-3 on the PCjr, 
i Those are the only differences. 

The second likely question: 
How much room is available for 
a spreadsheet on a 128K IBM 
PCjr? The answer is 39,500 
bytes. Not a lot. That can be in¬ 
creased to 45,700 if you bypass 
the Lotus Access System (File 
Manager, PrintGraph, Translate, 
etc.) and run 1-2-3 directly from 
the Disk Operating System. 
That's still not much for those 
accustomed to having 300,000 
bytes available for their work, 
but it is sufficient for many 
applications. 

With 45,700 bytes, for in¬ 
stance, you can create a spread¬ 
sheet 26 columns across (A-Z) 
and 100 rows deep containing 
labels, numbers, and formulas. 
That's plenty of room for do¬ 
mestic applications, and it ac¬ 
commodates most small 
business needs. 

More Features=Less 
Memory 

Another way to evaluate 1-2-3's 
workspace is to compare it with 
some competitors. VisiCalc, an¬ 
other popular spreadsheet pro¬ 
gram, leaves you with 71,600 
bytes available for work, and 
MultiPlan, Microsoft's entry, has 
55,500 bytes available. (All of 
these comparisons are on a 
128K PCjr.) It's a tradeoff: The 
more sophisticated the program, 
the less space is left for your 
data. 

Of course, if your spread¬ 
sheets need to grow beyond 
45,000 bytes, you can expand 
the PCjr's memory all the way 
up to 512K RAM. 

Another important question 
is calculating speed. Lotus 1-2-3 
doesn't run particularly fast 
even on a PC, and the PCjr is a 
slower machine. The PCjr ver¬ 
sion took several seconds to re¬ 
calculate a test spreadsheet of 
45,000 bytes. Presumably, a 
spreadsheet of several hundred 
thousand bytes would take no¬ 
ticeably longer on the PCjr than 
on the PC, but for anything that 
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will fit in 45,000 bytes, the re¬ 
calculating time is reasonable. 

Lotus 1-2-3 is not an inex¬ 
pensive program—it costs 
$495.00 retail. But it's available 
from some discounters for as lit¬ 
tle as $319.95. A salesperson at 
one such outlet said the PCjr 
version of 3-2-3 is selling very 
well. If true, it looks like Lotus 
is going to remain on the best¬ 
seller's list for a long time to 

Lotus 1-2-3 

Lotus Development Corporation 
161 1st Street 
Cambridge, MA 02142 
$495.00 © 


To receive additional 
information from advertisers 
in this issue, use the 
handy reader service cards 
in the back of the 
magazine. 
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Make your'64 
work fulltime 

MAKE YOUR OWN CHARTS... 
CHARTPAK 6 , 

ORGANIZE YOUR 
DATAMAT-64 Power- 


DETAIL YOUR DESIGNS... 
CADPAK-64 SuperD 

| 


CREATE SPREADSHEETS & GRAPHS 

Other titles available. FREE CATALOG and 
name of nearest dealer, write or call (616) 
241-5510. 

For postage and handling, include $4.00 
($8.00 foreign) per order. Money Order and 
checks in U.S. dollars only. Mastercard, 
VISA and American Express accepted. 
Michigan residents include 4% sales tax. 


_ | You Can Count On /•- 

Abacus liifliHHB Software 




Software That Works 
For Generations 

6 Types of Charts and Sheets 
Indices 
User Fields 

Notes, Footnotes and Sources 
No Limits 

Adapts to Your Hardware 
Comprehensive 
Easy to Use 
And Much, Much More 



QUINSEPT, INC. 

P.O. Box 216, Lexington, MA 02173 


SEE PAGES 66-85 IN 
THIS ISSUE FOR 
PROTECTO 
ENTERPRIZES’ SUPER 
SALE AND YOU WILL 
SEE WHY WE SAY . . . 


WE LOVE 
OCR 

CUSTOMERS 


PROTECTO 

ENTERPRIZES 
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NEW 128K -MEGA BYTE DUAL DISK DRIVE-80 COLUMN 

COMPUTER SYSTEM SALE! 

HOME • BUSINESS • WORD PROCESSING 



























DAISY WHEEL PRINTER SALE! 


■JUKI 


DELUXE LETTER QUALITY 
"DAISY WHEEL PRINTERS" 


(Japanese Highest Quality Award Winner) 



■JUKI 



■JUKI' 

DELUXE "COMBINATION" 
PRINTER/TYPEWRITER 



15 Day Free Trial - 90 Day Immediate Replacement Warranty 


• COMMODORE 64 COMPUTER INTERFACE ONLY $49.00 - ATARI INTERFACE $79.00 














































COLOR 

MONITOR SALE!!! 


(Lowest price in USA) 


• Built in speaker and 
audio 

•Front Panel Controls 
•For Video Recorders 
•For Small Business/ 
Computers 
•Apple-Commodore 
Atari-Franklin-etc. 




’ Beautiful Color Contrast 
1 High Resolution 
■ Separated Video 
1 Sharp Clear Text 

• Anti Glare Screen 

> 40 Columns x 24 lines 
Supports 80 Columns 

• [list $399 

SALE $195 


15 Day Free Trial - 90 Day Immediate Replacement Warranty 


12" XTRON SUPER HI-RESOLUTION "SWIVEL BASE" MONITOR 
List $249 SALE $119* 

80 Columns x 24 lines, Super Hi-Resolution 1000 lines 

Green or Amber super-clear Easy to Read text with special anti-glare screen! 

12 "jgfflTH HI-RESOLUTION green or amber text display 

MONITOR List $199 SALE $99 ’ 

80 Columns x 24 lines, Hi-Resolution-crisp clear easy to read text with anti-glare 
screen! A MUST for word processing. 

1 2"MONITOR GREEN OR AMBER TEXT 

80 Columns x 24 lines, easy to read up front controls 


List $159 SALE $79.95* 

•Plus $9.95 connecting cable! 
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Commodore 64 

MODEM / 


^ r Telecommunications ^ $59 

* i • x iM on nr ^ -^ I (Mon nc 


FOR CHILDRENADULTS* BUSINESS 


Complete Auto Dial 
Telecommunications Package 

"The only telecommunications package you will ever need." 



(Exclusive Easy To Use Features) 

Total 

Telecommunications 



• 300 Baud Modem • Auto Dial * Auto Answer • Upload & Download 
• Membership in 52 Database Services (UPI News, etc.) 
Reach Out and Access Someone 

















COMMODORE-64 

_ VOICE SYNTHESIZER ^ 

MAKE YOUR W 

COMPUTER 

TALK SCQOO 

NLY V 


VOTRAX BASED 
HARDWARE 



0 PROGRAMS « FREE CATALOGS 


COMMODORE 64 

80 COLUMN BOARD 


* 89 00 



Includes 4 Slot Expander and can be used with most existing software!!! 




We Love Our Customers 


312/382-5244 to order 






















FUJI SALE $ 1 4 ’, 


Premium Quality Floppy Disks 



Box of 10 with hub rings, sleeves and labels 

Famous Brand FUJI Floppy Disks for those who care about keeping their data. 


Single Sided — Double Density Cfilo Oft 

for Commodore 64, Atari, Apple ▼ l“t* #W 

* $12.95 ^ ^ FUp N-FHe ^ & * $12,95 


Floppy Disk Fi 

Everyone Needs a Floppy Disk Secretary 

'acts: 

* Dust and Dirt particles can hurt your disks 

* Most disks go bad due to mishandling in storage 

* Proper filing of your disk collection will reduce 
unnecessary handling of your disks 



The Floppy Disk Filer is an inexpensive hard plastic Fliptop case that will' allow for easy filing, and protect 

Us*$ 24.95 Introductory Sale Price $14.95 




We Love Our Customers 


312/382-5244 to order 









Commodore 64 


CARDCO 


Commodore 64 


Fulfill All Your Personal & Business Needs "NOW” 




























Commodore 


Commodore 


Practical 
Business Software 

While Supplies Last 


• Track Expenses, inventories, • Keep Mailing Lists • Change • Test RAM Memory • RS-232 Port • 

investments • Make Charts and Records, numbers, methods of filing Keyboard • Video • Audio • Joystick 

Graphs • Project Profits • Information Retrieval • Printer • Disk Drive • And More! 



Practicalc 64: A consistent best seller, 
Practicalc 64 has become a reference 

spreadsheets. With features like 
alphabetic and numeric sorting and 

graphing and over 30 math functions, 
this program is an exceptional value. 

Practifile, forming the perfect small 
business bundle. 

List $59.95. Sale $24.95. (Disk or Tape) 


Practifile: Flexibility and large 

capacity make Practifile the ideal 
data-base manager for the 
Commodore 64. (3800 records per file, 
sorts 5 fields at once.) Files written 
with the program are compatible with 
Practicalc 64 and popular word 
processing programs such as 
EasyScript, Word Pro, PageMate and 
PaperClip. Finally, a full-featured 
data-base at an affordable price! 

List $59.95. Sale $24.95. (Disk.) 


64 Doctor: A special diagnostic 

Doctor takes the guesswork out of 
isolating troublesome hardware 

piece of hardware to pinpoint defects 
and help prevent costly and time- 

program for all Commodore 64 users! 
List $34.95. Sale $19.95. (Disk.) 


PractiCalc II Better than Lotus 1-2-3 Coupon $44.95 


























Commodore 64 


Computer Learning Pad 

• Makes graphic tablets Obsolete 

• Includes Special Printer Feature 


Sale! 


$ 37 95 


Now you get this Fantastic Tech Sketch 
Computer Light Pen Program with a 
Professional Light Pen Free! ($39.95 
value) plus the Micro Illustrated 
Graphics Pen Program that allows you to 
draw on your T.V. or monitor screen (better 
than Gibsons $99 light pen). Whatever you 
can draw on the screen you can print on 
your printer (A Tech Sketch Exclusive.) 
(Disk) List $59.95 Sale $37.95. 



Hi-Resolution! 


Also available is Lite Sprite, a light pen driven sprite builder (List $39.95 Sale $29.95). 


MUSIC PORT 


The ultimate music synthesizer and multi-track recording system 
for the Commodore 64. A Full-sized REAL Keyboard and all 
software including printing to the printer and preprogrammed 
songs are included. (Disk) List $149.95 Sale $99.00. 

Fully Responsive < j 

"MUSICIANS" Keyboard $ a | e l 1 



Extra 
Softwa re 
Required 





We Love Our Customers 


312/382-5244 to order 











American Educational 
Computer 

• Learn at home • Easy To Use • Colorful Graphics • Motivating and Fun • Teacher Designed 


All programs were written by teachers and have been classroom 
validated. These programs teach in a standard classroom format 
with rewards as the user gets through the various lessons. 


US Geography Facts — Has 35 pre- 
programmed lessons plus an authoring 
system that lets you create your own 
lessons. Excellent for teaching and 
reinforcing factual knowledge of the 
U.S. After completing two lessons the 
B^T ^^B user earns the right to play a unique 
B and challenging maze game. Fantastic 

educational value. 

L'st $29.95. Sale $16.95, 


US Government Facts — 35 lessons 
plus authoring system included. This 
program was designed for the 
following: • Eighth grade American 
History • Ninth grade Civics • High 
School electives in government • 
College refresher courses in 
government and American History. 
Fantastic aid to learning about 
American government. 

List $29.95. Sale $16.95. 



Commodore 64 



tMjhi 


AEC Spelling — A series of seven educational software programs for grades 2 
through 8. It teaches the spelling of 4,000 words most commonly used in writing 
(98% of most people's writing vocabulary). The word lists used are the result of 
over 25 years of research into the writing/spelling needs of children and adults. 
Each grade level consists of one two-sided disk with word lists on one side and 
study activities on the other. The activities are designed to develop mastery in 
spelling utilizing a Test/Teach/Test approach. A pre-test is used to find out which 
words a user cannot spell correctly. These are recorded on a "Words To Study" 
list. The activities for learning these words are provided. Finally, a post-test is 
















Evelyn Wood Speed Reading 

SALE 

* 44.95 



The EVELYN WOOD DYNAMIC READER provides y< 
the exercises and tools you need to help you in 
reading comprehension and speed. You <— ‘ 

personal computer and develop your si 
pace. You can learn the essential techniques of Dynamic ( 
Reading in your own home — at any time that is convenient * 

tain optimal reading efficiency. 


Evelyn Wood Dynamic Reader List $69.95 

(See Page 29, 30, 54) 


An effective and enjoyable way to 
improve your reading comprehension, 
retention and speed. 


Home Management Sale 


Data Manager 1 

A general information storage 
and retrieval system — with 
I exclusive "X-SEARCH" Feature. 


Sale $16.95. 


:: l Ife iL itl 


TimeiiJCRp 

The Electronic 
Checkbook 

Sale$16.95. 

‘issr 

m® 

1 SKS 

■w& 

jp£r 

The Money jii 
Manager Mj 

^rsaleil6.95. t 

n 

1 All three Programs for only s 44 95 1 “ 


Cave of the Word Wizard 

For Commodore 64 Computers 


An Intriguing Way to Develop Spelling Skills 
Using Human Speech and Arcade Action. 

This state-of-the-art educational program includes 500 spoken words in 10 spelling skill 
levels and makes full use of the sound capabilities of your computer. The Wizard will talk to 
you in clear human speech. No additional hardware is needed for your computer system. 
(Tane/Diskl 


List $39.95. 


Sale $22.95. 



We Love Our Customers 

Box 550, Barrington, Illinois 60010 

312/382-5244 to order 







































Dc/fanUJarc 

1 ^^ Learning Comes Alive 


Rated No. 1 in Computer Education 

& 5^ sV Real Learning # ft & 


Grammar Examiner Spellakazam States & Traits 

Now you can learn r .— ^ " ' . 

proper grammar as l. 

well as spelling. Youj 1?x , 
are required to edit? 




(Disk!” Ust°t 

Sale $24.95. 




















































KEYBOARD S2,,S 


Play "no-fault" music 
instantly 

Never hit a sour note 
Play eight different 
instruments 

Play along with background 
rhythms 

Make your own music 
Develop musical competence 
and confidence 
Learn notes on a music 
keyboard 

Develop sense of rhythm 
Begin learning music theory 


ColorTone Keyboard — Now you can play and learn just like on an organ. Just point to one of the 
colortone's preset songs, change the musical scale you are playing in or make your Commodore 64 sound 
like one of eight different instruments. As you play, you'll see the notes you're hearing displayed on a 
musical staff then record your musical creations to listen to them again and again. List $59.95. Sale $29.95. 


Turn Your Commodore-64 Into A 
Sophisticated Musical Instrument 



“The Program That Gives You A Reason To Buy A Commodore-6^. ” 

New York Times. 


MusiCalc 


MusiCalc 


Synthesizer & Sequencer 


MusiCalc 


ScoreWriter 

Combine with Musicalc 1 and a 
graphics printer (Super-10) to 
produce sheet music from your 
original composition. (Disk) List 
$39.95. Sale $19.95. 


This 1st step turn your Commodore-64 into a 
sophisticated musical instrument — a three 
voice synthesizer and fully interactive step 
sequencer play along with pre-recorded 
songs or develop your own and record the 
music you create. (Disk) 

List $59.00. Sale $29.95. 


Keyboard Maker 

Turns your Commodore-64 into c 
musical keyboard. Comes with 
over 30 pre-set keyboard scale; 
from Classical to Rock. Require; 
Musicalc 1. (Disk) List $39.95. 
Sale $19.95. 


With Musicalc anyone can • Make and record sophisticated music • Print out sheet music 
from your creations • Turn your computer into a keyboard • No experience necessary! 


PROTECTO 

We Love Our Customers 

Box 550, Barrington, Illinois 60010 

312/382-5244 to order 






















■MAGIC 

Eye Grabbing Living Graphics 



•K- 



The Time Machine 

Based on H.G. Wells' science fiction classic. THE TIME 
MACHINE adds unique joystick action, high-resolution 
graphics and extensive animation to Wells’ ageless prose. 
Travel through the treacherous time tunnel. Venture into 
the mysterious land of the future. Befriend the gentle Eloi 
and struggle to save them from evil Morlocks who lurk in 
the dangerous underworld. Regain your time machine at 
all costs — or your tale will end in traqedy! (Disk) List 
$39.95 Sale $29.95. 

Injured Engine 

Work with an accurate cutaway representation of a 
functioning automobile engine. Brilliant graphics detail 
various engine systems and parts. Learn the names of 
each part and how it relates to the other parts of the 
engine, then, use your knowledge to diagnose computer¬ 
generated engine problems. Inspect and test at will but 
remember everything costs! Work against the clock to 
tune and repair the motor to perfect running condition. 
(Disk) List $39.95. Sale $27.95. 

Speak and Seek 

It talks!! Speak and Seek teaches the alphabet to 
children, ages 2-5. It shows children how to print letters in 
capital and lower cases, pronounces the letter as it is 
drawn and asks them to find and press the letter on the 
keyboard. Incorrect answers prompt a variety of helping 
phrases, such as "Try a little to the right” or "Try higher." 
and other encouraging and amusing feedback. The make 
a creature appear that starts with the collect letter. (Disk) 
List $39.95. Sale $27.95. 



Commodore 64 



Demon Attack 

Winged warriors wreak havoc from 
above! Only your laser cannon stands 
between you and oblivion! Blast those 
bizarre demons. Your arsenal includes 
missiiles and sheer intestinal fortitude. 
Only the strong survive! (Disk) List 
$24.95. Sale $16.95. 


Macbeth 

Shakespeare's enthralling play of 
murder, greed and intrigue comes to 
life in this startlingly textured and vivid 
treatment. Armed with your wits, an 
impeccably detailed edition of the 
Scottish play and a learned mentor 
who questions and guides your insights 
and judgements, the play's the thing 
for you to solve! An engrossing and 
educational interactive adventure!. 
(Disk) List $39.95. Sale $29.95. 



Commodore 64 



Nova Blast 


Pilot your own Novon Skysweeper 
above the underwater city. You must 
defend four cities in your quadrant 
from alien assault. Use your radar to 
detect enemy activity. Race to protect 
these civilized outposts in a deadly 
game of skill and strrategy. (Disk) List 
$24.95. Sale $16.95. 




We Love Our Customers 
Box 550, Barrington, Illinois 60010 


312/382-5244 to order 





Empire III: Armageddon 


Michael B. Williams 

Requirements: Apple 11-series 
computer with at least 48K RAM 
and a disk drive. 


Empire III: Armageddon is the fi¬ 
nal chapter in the Empire tril¬ 
ogy. When you assume the role 
of a character in this world, you 
find the once-thriving civiliza¬ 
tion created in World Builders 
and advanced in Interstellar 
Sharks decayed by rebellion, 
poverty, and the corrupt ruling 
body. Along with several under¬ 
ground rebel groups, you must 
overtake the Pyramid and elimi¬ 
nate the Empress. 

As in many fantasy role- 
playing games, your character's 
attributes and characteristics are 
determined by the roll of the 
die. Your success in everything 
you do depends on your 
strengths and weaknesses and 
how well you use them. For ex¬ 
ample, a high charisma can help 
you get lower prices on some 
items, while strength and dex¬ 
terity will aid you most during 
battle. Everything but your na¬ 
tive class and your name are 
chosen by chance, including 
your gender. 

During battle, you and your 
opponent occupy opposite sides 
of the screen. You determine 
your attack by such commands 
as stab, hit, kick, or fire. The 
battle ends when one of you is 
killed or gives up. Any wounds 
received may be healed at the 
hospital in the city (for a fee, of 

Armageddon is realistic: Pe¬ 
riodically, you must eat and 
drink to sustain life. Time 
passes according to where you 
are and how you move (more 
time elapses when traversing 
the wilderness than the city, for 
example). As your character 
ages, his abilities and strength 


weaken, though his intelligence 
probably increases. 

One criticism of Armaged¬ 
don is that the game moves ex¬ 
tremely slowly. The display 
routines appear to be written in 
BASIC and are painstakingly 
slow. Disk access is excessive. 
Another criticism, though com¬ 
mon to many games of this type 
(such as Wizardry), is that, after 
hours of developing a character, 
one mistake can wipe him out. 
Since there is no reincarnation 


Richard Mansfield, Senior Editor 

Requirements: IBM PC or PCjr 
with at least one disk drive and 
DOS 2.0 or higher. 


IBM DOS 2.0 and above are 
powerful, impressive operating 
systems, but they do have a few 
kinks. One of their strengths is 
that you can define subdirec¬ 
tories to conveniently store re¬ 
lated groups of files. However, 
because of a quirk of the PATH 
command, you can access only 
program files within subdirec¬ 
tories, not data files. 

Also, many popular pro¬ 
grams cannot access subdirec¬ 
tories. If you are word processing, 
for example, and you want to 
work on a particular letter, it 
must be in your current direc¬ 
tory. It's more logical to orga¬ 
nize letters in a directory called 
LETTERS and notes in NOTES, 
etc. However, DOS forces you 
to copy all such data files into 
the current directory if you want 
to access them with your word 


in Armageddon (and no commer¬ 
cial reincarnation programs as 
exist for Wizardry), one is forced 
to restart the game from the 
very beginning. 

Despite these drawbacks. 
Empire III: Armageddon is a well 
thought-out, extremely complex 
graphic adventure. It will take a 
lot of time to complete, and will 
also command much of your pa¬ 
tience. Empire 111: Armageddon 
nicely ties up the Empire trilogy 
with a superb challenge for 

Empire III: Armageddon 
Peachtree Software 
3445 Peachtree Road, N.E. 

Atlanta, GA 30326 

$32.95 © 


processor. Some people have 
solved this by putting a copy of 
their programs—database man¬ 
agers, spreadsheets, and so on— 
into each relevant subdirectory. 
Not only does that waste disk 
space, it still doesn't solve the 
problem of switching between 
letters and notes in different 
directories. 

An Easy Solution 

All this is solved with Polygon 
Software's EasyPath program. 
You are given great freedom to 
define locations and to SET 
pathlike arguments which will 
permit any of your programs to 
access data from anywhere on 
your floppy or hard disks. 
EasyPath also solves similar 
problems with RAM disks and 
piping. 

Of particular interest to 
hard disk users is the EPFILES 
command, which quickly locates 
any file or file specification 
anywhere on the disk. You see a 
display of all matches and 


EasyPath For PC & PCjr 




Commodore 64 


Epyx 


Commodore 64 


The Best Arcade Games Around 


%< 


World's Greatest Baseball — Finally a great sports game. Realistic right down to the 
playing field. Control all the actions even the outfielders. Play realistic baseball all 
year round. (Fantastic graphics, action, and sound!) (Disk) List $34.95. Sale $22.95. 


Ballblazer — Unique split-screen, 3-D graphics give you and your opponent a first 
person view of the field of play. You race across the playfield in your Rotofoil trying to 
capture the ball and fire it through the goal before your opponent. The winner is the 
player with the most points at the end of the timed competition. Hold onto your joystick 
and keep that finger on the fire button, this is the type of two player head-to-head 
action you've been waiting for. Two Players. (Disk) List $29.95. Sale $21.95. 



— 


Fast Load Cartridge — Load, save and copy disks five times faster than normal. It plugs 
into the cartridge port of the Commodore 64 and goes to work automatically, loading 
disks with ease. And that's only the beginning. It can copy a single file, copy the whole 
disk, send disk commands, and even list directories without erasing programs stored 
in memory. (Cartridge) List $39.95. Sale $24.95. 



Barbie — The biggest name in dolls. Browse thro 
clothing and dress her for the party. You can cut h< 
or change the style. Buy new clothing at the boutii 
shops, or even go to the dress shop and create Bai 
of the computer. The combinations are endless an 
(Disk) List $39.95. Sale $24.95. 




312/382-5244 to order 

























Winnie The Pooh 

In The Hundred Acre Wood 


locations, whether hidden, sys¬ 
tem, read-only, subdirectory, or 
altered since previous backup. 
This wealth of information has a 
variety of uses. For example, 
you can quickly determine if 
you have duplicate files hidden 
away in forgotten zones within 
the megabytes of storage. 
EasyPath makes it easier to man¬ 
age the generous amounts of 
storage offered by a hard disk. 

This product has only one 
flaw, and it's a flaw that's hard 
to complain about seriously. 
EasyPath is one of those pro¬ 
grams with so many options 
and features that you're initially 
stunned by an embarras de 
riche sses. 

There are so very many 
ways to use EasyPath that at 
first you can get lost trying to 
figure out what is essentially a 
new language. However, the 
program comes with many 
prewritten batch files for popu¬ 
lar software; a clear, if dense, 
user guide; and plenty of exam¬ 
ples. It's well-supported with 
help and error screens. It 
doesn't take long to start solving 
problems with EasyPath. And 
there seem to be no untoward 
interactions with other popular 
background utilities, such as 
ProKey, RAM disks, and 
Sidekick. 

EasyPath 

Polygon Software Corp. 

363 Seventh Avenue 
New York, NY 10001 

$100 e 


Requirements: Commodore 64 
with a disk drive; or an Apple II- 
series computer with at least 48K 
RAM and a disk drive. 


Winnie The Pooh In The Hundred 
Acre Wood is a graphics adven¬ 
ture game designed to be played 
by a seven-year-old (or any 
Winnie the Pooh lover), and the 
biggest and most pleasant sur¬ 
prise is that a child can actually 
play it! One of the first releases 
from Walt Disney Personal 
Computer Software, by way of 
Sierra, Winnie The Pooh is truly 
an adventure game for children. 

The program stresses such 
diverse skills as creating and 
reading maps, logical thinking, 
and reading comprehension. 
However, this learning is hid¬ 
den beneath delightful' graphics 
and an intriguing challenge (for 
a youngster). A blustery wind 
has blown through the Hundred 
Acre Wood, scattering the be¬ 
longings of the beautifully ren¬ 
dered A. A. Milne characters far 
and wide. It is the player's job 
to locate the missing articles, 
identify their owners, and then 
return them. 

Sierra has struck a laudable 
balance between making the 
game too easy (and thus boring) 
or too difficult (and thus frus¬ 
trating). Except for directional 
movements, children are not ex¬ 
pected to type in the kind of 
commands normally associated 
with adventure games, so they 
don't have to wrestle with the 
program's vocabulary and syn¬ 
tax recognition. 

Sierra has added several 
other touches to aid youngsters. 
The Wise Owl is always avail¬ 
able in case they find an object 
they cannot match to a charac¬ 


ter. A map of the Hundred Acre 
Wood also is available, although 
players are urged to make their 
own map, as well, to keep track 
of certain objects (only one ob¬ 
ject can be carried at a time). 
Finally, the text of the game 
contains little hints—again, 
without being so obvious as to 
dilute the enjoyment and sat¬ 
isfaction a youngster gains from 
successfully completing a piece 
of the puzzle. 

Winnie The Pooh is a game 
that a youngster will play more 
than once. The program scatters 
the lost objects in different 
places for each game, and has 
variations that make it more 
than just a seek-and-find game. 
The instructions are simple and 
concise, and the program is al¬ 
most completely error-proof. 

One impressive feature is the in¬ 
genious way Sierra built the 
save-game feature into the pro¬ 
gram. For starters, no data disk 
is needed, eliminating the need 
to swap disks. And the actual 
procedure is made so easy (you 
have to look in the toybox in 
the playroom) that any seven- 
year-old can do it without trou¬ 
ble. Winnie The Pooh is one 
piece of software that lives up 
to the promises on its box. 
Winnie The Pooh 
In The Hundred Acre Wood 
Walt Disney Personal Computer 
Software 
Sierra Inc. 

Coarsegold, CA 93614 

$39.95 & 
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ATARI® 

• Students • Word Processing'* Home 


Business 



LOOK AT ALL YOU GET FOR ONLY $449 

® Atari 800XL 64K Computer 
©Atari 1050 127K Disk Drive 
©Atari 1027 Letter Quality 20 CPS Printer 
Atari Writer Word Processer 


LIST PRICE 

$299.00 

399.00 

399.00 

79.95 


TOTAL LIST PRICE $1,176.95 


MONITOR OPTIONS: List Sale 

12" Hi Resolution Green or Amber Screen $199.00 99.00 

* 13" Hi Resolution Color $399.00 195.00 



Best Prices • Over 1000 Programs and 500 Accessories Available • Best Service 
• One Day Express Mail • Programming Knowledge • Technical Support 
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We Love Our Customers 
Box 1001, Barrington, III. 60010 
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TurboDisk 

High-Speed Disk Loader 
For Commodore 64 
And Expanded VIC-20 

Don. Lewis 


Another breakthrough! Recently compute! published 
a startling utility that loads Commodore tapes as 
fast as 1541 disks (see "TurboTape," January and 
February 1985). In this issue we're following up 
with a program that accelerates 1541 disk loading 
by a factor of three times or more. You'll find that 
"TurboDisk" is as revolutionary as TurboTape—and 
just as easy to use. 


If you've ever used a really fast disk drive, you 
know that the Commodore 1541 drive leaves 
something to be desired—namely, speed. True, 
it's much faster than a Datassette—at least, a 
Datassette without "TurboTape"—but it's still 
annoyingly slow compared to other floppy disk 
drives with high-speed parallel interfaces. 

Now there's a stunning solution: 
"TurboDisk." 

Once you start using TurboDisk, you'll won¬ 
der how you got along without it. TurboDisk 
turbocharges the loading process by a factor of 
three times or more. In fact, the longer the pro¬ 
gram, the more improvement you'll see! 

TurboDisk requires no modifications to your 
disk drive or computer. It loads programs saved 
in the usual manner; no special Turbosave is re¬ 
quired. It works with most BASIC and machine 
language programs, including the DOS Wedge. It 
does not compromise reliability. And you can 
switch it on or off at any time by typing a single 
command. 

If you're still skeptical, give TurboDisk a 
trial—it delivers what it promises. 

Preparing TurboDisk 

For the Commodore 64, you'll need to type in 
two programs to prepare TurboDisk: a BASIC 
program that creates a machine language file on 


disk (the actual TurboDisk utility); and a short 
two-line BASIC loader that calls up and activates 
TurboDisk. For the VIC, a single BASIC program 
is used to read the TurboDisk machine language 
from DATA statements and relocate it to the top 
of available memory. 

Program 1 is the BASIC program that creates 
the 64 version of TurboDisk. Notice all the num¬ 
bers in DATA statements; these represent the 
machine language portion of the utility. Be extra 
careful when typing these lines. We recommend 
using the "Automatic Proofreader" to prevent as 
many errors as possible (see "COMPUTEl's 
Guide To Typing In Programs" elsewhere in this 

Save Program 1 on disk before running it for 
the first time. That way, if an error causes your 
computer to lock up, you can switch it off to 
clear the memory, reload the program, and 
search for the typing mistake. Otherwise you 
could lose all of your typing effort. 

When Program 1 runs, it prints the message 
INSERT DISK AND HIT RETURN WHEN 
READY. Insert a formatted program disk and 
press RETURN. Program 1 creates a file on the 
disk with the name TURBODISK.OBJ and then 
prints the message TURBODISK.OBJ CREATED. 
You'll probably want copies of TurboDisk on all 
of your program disks, so rerun the program as 
many times as necessary. 

Program 1 will print an error message if it 
detects a disk error or a typing mistake in the 
DATA statements. In addition, the partially writ¬ 
ten TURBODISK.OBJ file will be scratched from 
the disk if an error is detected in the DATA. 

Finally, if you're using a Commodore 64, 
you must type in Program 2 and save it on all 
your program disks with the filename 
TURBODISK. To load and run TurboDisk, all 



“...Darn near 
letter quality!” 

The high quaEty, square dot technology used by Legend produces a character so clear, so crisp our users tell us it's 
"darn near letter quality!" We invite comparisons. In fact, we're so confident about our quaEty we'll be happy to send 
you an actual sample of legendary output, just for the asking. Legends are perfect for those important reports and 
proposals as well as regular office correspondence. The graphs and charts you create with Legend’are stunningly 
good! AH you have to choose is how fast you want to go. We use a top - quality carbon ribbon common to the world's 
most popular typewriter that makes each and every character clean and sharp. And were so sure about the reliabiEty 
of our Legends we guarantee our print head... for life! 

The LEGEND 880 provides over forty fonts, 
all software-selectable and is rated at 80 
cps but purrs along at a comfortable RTS of 

work with all popular computers including 
IBM, most of the IBM-compatibles as well 
as Apple, TI and Commodore. And all this 
can be yours today at a really affordable 


The LEGEND 1080, rated at 100 cps gives 
you the quaEty of the 880 at a faster RTS of 
140 characters per second. And simple, 
easy-to-use switch settings bring forty 
fonts to your fingertips! True Epson 
compatibiBty means you can run all the 
popular software packages including 
Lotus 1-2-3, Symphony, Framework, 
Wordstar and more! 





The LEGEND 1380 is perfect for high speed, 
high performance applications. Rated at 
130 cps, it produces legendary print quaEty 
at an incredible RTS of 163 characters per 
second. Full IBM graphics compatibiEty 
along with downloadable character sets 
allows you to design your very own fonts 
and run aE of the new IBM graphics 


Upgrade your printer buffer for only $ 1.00. For a limited time only you can upgrade the buffer in either 
your Legend 1080 or Legend 1380. See your dealer for all the details. 


For more information about these and the full line of Legendary printers contact Legend Peripheral Products, 
6041 Variel Avenue, Woodland Hills, Ca 91367. Telephone (818) 704-9100. Outside CA call toll-free 
1-800-321-4484. Telex 662436. 
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you have to do is enter LOAD TURBODISK,8 
and RUN. The short loader will call 
TURBODISK.OBJ off the disk, place it safely in 
high memory, and activate it automatically. 

VIC TurboDisk 

Program 3, for the VIC-20, reads the TurboDisk 
machine language from DATA statements and 
POKEs it into the top of available memory, 
adjusting addresses within the machine language 
as necessary. This is slower than the scheme 
used for the 64, but necessary because 
TurboDisk's position in the VIC depends on the 
amount of memory installed and whether any 
other utilities—such as the DOS Wedge—are al¬ 
ready in memory. Memory expansion is required 
to use VIC TurboDisk, but any amount—even 
3K—is sufficient. However, TurboDisk will re¬ 
duce the amount of free memory by 1280 bytes. 

As always when entering DATA statements 
containing machine language, check carefully for 
typing mistakes, since a single wrong number 
can cause the program to crash. The Automatic 
Proofreader should help you avoid some ty¬ 
pographical errors. Program 3 also includes in¬ 
ternal checks on the DATA statements, and will 
report an error if the sum of all the DATA items 
doesn't match its predetermined total. 

To install TurboDisk, simply load and run 
Program 3. If all DATA is correct, the program 
will tell you the SYS values that will turn 
TurboDisk on and off (these numbers vary 
according to the amount of memory expansion). 
Be sure to make a note of the numbers for later 
reference. Program 3 will also automatically ac¬ 
tivate TurboDisk, so you don't need the SYS to 
start it the first time. 

Turbocharged LOADs 

Once TurboDisk is activated, no special com¬ 
mands are necessary. Simply type LOAD 
"filename ",8 or LOAD"filename",8,1 as usual. 
You'll be amazed at the difference. 

One thing you will notice immediately is 
that the red light on the disk drive doesn't come 
on at all during a Turboload. Don't panic; this is 
normal. It's also normal for the 64's screen to 
blank out as TurboDisk works. When the pro¬ 
gram is loaded, the screen reappears unaltered. 
The VIC's screen doesn't blank; instead, you'll 
see the message TURBOLOADING to let you 
know that the high-speed loading is in progress. 

You may occasionally find it necessary to 
deactivate TurboDisk and use a normal LOAD 
instead. For example, 1541 disk drives are prone 
to head alignment problems, so if you have a 
disk formatted on a drive other than your own, 
you may find that your drive has difficulty load¬ 
ing programs from it. Since the Turboload rou¬ 


tine gives up more easily on difficult loads, you 
may have to switch to the more forgiving stan¬ 
dard LOAD to get the program into your com¬ 
puter. You can switch off 64 TurboDisk at any 
time without erasing it from memory by entering 
SYS 49155. To reactivate 64 TurboDisk, enter 
SYS 49152. For the VIC, use the SYS values re¬ 
ported by the loader program. 

You'll also find it necessary to use the SYS 
to reactivate TurboDisk after pressing RUN/ 
STOP-RESTORE. Using that key combination to 
reset the computer effectively disconnects 
TurboDisk. 

There are a few cautions to observe. When 
using TurboDisk, only one device can be active 
on the serial bus. Turn off all other devices ex¬ 
cept for one 1541 disk drive, device number 8. If 
you are using a printer interface such as Cardco's 
which gets power from the cassette port, remove 
the plug from the cassette port before using 
TurboDisk. If you attempt to Turboload a pro¬ 
gram and the drive spins continuously but noth¬ 
ing else happens, you have probably forgotten to 
turn off your printer or unplug your printer 
interface. 

On the Commodore 64, TurboDisk resides in 
the 4K block of free memory starting at address 
49152 (hex $C000), so it's completely safe from 
BASIC. However, many machine language pro¬ 
grams or subroutines also use this memory space 
and may overwrite TurboDisk. Don't attempt to 
use TurboDisk to load any program which occu¬ 
pies locations 49152-50431 ($C000-$C4FF). 

Since VIC TurboDisk resides at the top of 
memory, care must be taken to avoid loading a 
program that is long enough to overwrite the 
Turbodisk machine language. After running Pro¬ 
gram 3, type PRINT INT(FRE(0)/256). The value 
you get is roughly the maximum length in disk 
blocks for a program to load without disturbing 
TurboDisk. For example, on a VIC with 8K 
expansion and both TurboDisk and the VIC-20 
Wedge installed, the PRINT above should yield a 
38. Thus, for that memory configuration, you 
should not attempt to Turboload a program that 
the disk directory shows to be more than 38 
blocks long. 

TurboDisk speeds up LOADs—even LOADs 
from within programs, as are common in 
multipart VIC programs—but it can't speed up 
SAVEs or VERIFYs. It also doesn't affect the 
speed of disk file handling with OPEN, PRINT#, 
GET#, etc. It's not compatible with certain fea¬ 
tures of some programs, such as saving text files 
with the SpeedScript 3.0 word processor, although 
you can use TurboDisk to load SpeedScript in the 
first place. TurboDisk works with the disk-locking 
function of "Commodore File Protector" (see 


article elsewhere in this issue) but not with the 
file-locking function. It also may not work with 
some commercial software. 

How TurboDisk Works 

The machine language for TurboDisk is unusual 
in that only half of it works within your com¬ 
puter—the rest is actually executed within the 
1541 drive itself. Unlike disk drives for most 
other computers. Commodore's are intelligent 
units, containing their own microprocessors, 

RAM, and ROM. This means that they can be 
programmed for special effects, like 
Turboloading. 

During the brief delay you notice between 
the time you enter the LOAD command with 
TurboDisk and the time the drive starts spinning, 
420 bytes of machine language code are trans¬ 
ferred from the computer to the drive's RAM. 

This is the portion in the second set of DATA 
statements in Programs 1 and 3. In the 64, it is 
stored in locations 49664-50083 ($C200-$C3A3). 
This required transfer of data before each 
Turboload adds a certain amount of overhead 
time, which explains why TurboDisk gives less 
speed improvement for short programs. 

TurboDisk operates by changing the ILOAD 
vector at locations 816-817 ($330-$331) to point 
to itself, bypassing the normal LOAD routines in 
ROM. (These locations are reset to their normal 
values during the RUN/STOP-RESTORE se¬ 
quence, which explains why the program must 
be reactivated after that key combination is 
pressed.) TurboDisk first checks to see whether a 
disk directory (LOAD "$",8) or a VERIFY was re¬ 
quested. In either of these cases, control is re¬ 
turned to the ROM routines for normal 
processing. If a program load was requested, the 
routine adds the filename to the code for the disk 
drive portion, then transfers that data to the 
drive's memory. 

The portion of TurboDisk in the disk drive 
uses routines in the drive's ROM to locate the 
desired program and read it from the disk sector 
by sector. To improve speed, drive ROM routines 
like the one that turns on the red light are omit¬ 
ted, and only the essential ones are used. The 
256 bytes of data from each disk sector are trans¬ 
ferred two bits at time to a 256-byte buffer 
within the computer. In the 64, this buffer is at 
locations 50176-50431 ($C400-$C4FF). 

TurboDisk machine language in the com¬ 
puter reads the incoming data from the serial 
port's DATA and CLK lines, instead of just the 
DATA line as in normal serial data transfers. 
Thus, TurboDisk temporarily converts your serial 
drive into a two-bit parallel drive. When the en¬ 
tire 256 bytes from a disk sector have been trans¬ 
ferred into the computer's buffer, data from the 


buffer is added to the program in memory while 
the drive is reading the next sector from the disk. 


Just How Fast Is It? 

Despite a few limitations, TurboDisk is one of 
the most valuable general-purpose utilities a disk 
user can own. To discover exactly how fast it is, 
we ran tests with some programs recently pub¬ 
lished in COMPUTE!. The test results, shown be¬ 
low, demonstrate how TurboDisk yields the most 
improvement with medium to long programs. 
(Results with different disk drives may vary. Fig¬ 
ures shown below are for the 64 version.) 

After trying TurboDisk yourself, we think 
you'll agree it's a worthy follow-up to 
TurboTape. 


Unicopy 64 
SpeedScript 3.0 
SpeedScript 3.0 


Please refer to "COMPUTEI's Guide To Typing In 
Programs" before entering these listings. 


Program 1: 64 TurboDisk Creator 


100 PRINT" {CLRl "TAB( 206 ) " 1WHT JTURBODISK P 
ROGRAM GENERATOR":PRINT:PRINT :rem 2 
110 PRINT "(CYN)INSERT DISK AND HIT (RVS) 
RETURN {OFF} WHEN READY":PRINT:PRINT 
:rem 115 

130 OPEN 2 , 8 , 2 , "TURBODISK.OBJ/P,W":GOSUB 
{SPACE} 1000 :rem 100 

140 PRINT#2,CHR$(0)CHR$(192)? :rem 78 

^ !cHR$ ( A) ™NEXT J 5 5 0 3 g "TH ra pr =n?" 225 
170 FOR 1=0 TO 83:PRINT#2,CHR$(234)r:NEXT 
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2228 DATA 0,133,51,133,48,169 

is E 

^ssi“»;Si3:5Sri“- m 

2264 DATA 208,244,32,224,248,165 



: is S:3s3ss:xtf 

6 DATA 32,133/5,165,68,76 


2330 DATA 133 24 ' 165 17,133,25 
2336 DATA 169,0,69,22,69,23 
2342 DATA 69,24,69,25,133,26 

2354 DATA llf.l'. 80?254a84 \ 173 

^SSSS:SK;;S:& 
is;t s SiSKSs’KSi 

2384 DATA 24,169,33,44,5,24 

S3 DATA SKStf&Stfi*. 

2402 DATA ^ ^^ 


153 


:rem 7 i 


















TELECOMPUTING TODAY 


Telecomputing To The Rescue 

"I'm sorry, Mr. Levitan, your 7:45 flight to Las 
Vegas has been canceled." 

Although I had arrived at the airport eager 
to take off for January's Consumer Electronics 
Show (CES as it is known in the trade), I was 
somewhat slow to reply. After standing in line at 
the ticket counter, I was too tired to respond 
with the appropriate level of indignation. All I 
could manage was a feeble "You've got to be 
kidding!" 

"I wish I was, sir, but I'm afraid we couldn't 
muster a full crew for the flight. I'm sorry, but 
these things do happen once in a while." 

I wearily resigned myself to a couple of 
hours hanging around Detroit Metro Airport and 
asked, "What time does the next direct flight 

The countenance of what had seemed like a 
mild-mannered airline employee began to take 
on sinister undertones. 

"I'm afraid that everything we have is 
booked," he said. "We can't confirm you all the 
way into Las Vegas at this time." 

A note of hysteria crept into my voice. 
"Listen, I'll fly the plane. Honest, I do it all the 
time on weekends. My best friend owns a 747 
and I'm qualified on everything up to the Space 
Shuttle." 

Ignoring my generous offer to help the air¬ 
line and the other 240 stranded travelers out of 
an unfortunate predicament, the agent's eyes 
started burning with nefarious fire as he chortled, 
"We'll fly you into Chicago on a flight leaving 
here in about three hours. From there we'll have 
to wait-list you on the only two flights we have 
from O'Hare to Las Vegas . . ." 

I staggered backwards as if hit by a sharp 
blow to the solar plexus. In a momentary 
hallucination, I saw myself as the Lost Air Trav¬ 
eler, doomed to roam the corridors of O'Hare 
with a flight bag hanging 'round my neck. 

Wait a minute! My flight bag had the an¬ 
swer. I raced over to a nearby pay phone and 
whipped out my trusty lap computer and the 


acoustic cups necessary to hook the unit's built- 
in modem to the nonmodular handset. I must 
have looked like a novelty juggling act as I at¬ 
tempted to keep all of my equipment from crash¬ 
ing to the floor. I dialed into the local number for 
one of the information services that I subscribe to 
and hooked into the electronic edition of OAG, 
the Official Airlines Guide (for more info on 
OAG see "Telecomputing Today," COMPUTE!, 
February 1985). In about two minutes I had the 
flight numbers and airlines for five other flights 
out of Detroit to Las Vegas. Disconnecting my 
computer from the phone, I started calling the 
airlines. On my second call I hit pay dirt—an 
opening on a flight to Phoenix, Arizona, connect¬ 
ing with a commuter flight to Las Vegas. 

Armed with my new flight information, I 
boldly swaggered back to my nemesis's ticket po¬ 
sition. "You may not be able to get me where 
I'm going, but another airline can. Just issue me 
an interrupted flight voucher for my canceled 
flight and I'll be on my way." Sheepishly, the 
agent completed the necessary paperwork. As I 
walked away to catch my new flight I glanced 
back over my shoulder in time to see a mass of 
angry ex-fellow passengers descending upon my 
defeated adversary. 

New Lower-Priced Modems 

So I finally did make it to the Winter CES and I 
return bearing glad tidings. This year will see the 
end of the Hayes price umbrella which has 
helped keep prices of intelligent 300 and 1200 
bits-per-second (bps) modems rather high for the 
last 12 months or so. 

Now, don't get me wrong—Hayes modems 
represented good value for the money at the time 
of their introduction. But recent developments in 
chip technology have made it possible to dras¬ 
tically reduce the number of components and 
amount of support circuitry required for modems. 
The problem is that modem manufacturers have 
tended to price their goods based more upon the 
going rate for market-leading Hayes modems 
than upon the actual manufacturing cost. With 
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the introduction in 1985 of mass-produced low 
chip-count modems from companies like 
Panasonic, Atari, and Commodore, tele¬ 
computing at 300 and 1200 bps speeds will be 
more affordable than ever before. 

Consider Panasonic's new line of modems. 
Models KX-D401 and KX-D402 are 300 bps and 
300/1200 bps units, respectively. Both have 
originate, answer, and autoanswer modes with 
LED indicators for data, carrier detect, 
autoanswer, and power. Prices? The KX-D401 re¬ 
tails for $99.95, the KX-D402 for $299.95. 

How about a Panasonic phone with built-in 
modem? The KX-D4130 has all the features of 
the KX-D401 modem and sports a 24-button 
automatic dialer that can store up to 30 digits per 
number. An auto-redial function will redial busy 
numbers 15 times every ten minutes. 

The icing on the cake is an integral hands¬ 
free speakerphone with excellent audio clarity. At 
$199.95, the KX-D4130 is sure to be a favorite of 
gadget-happy telecomputing aficionados. All of 
the new Panasonics can be used with any com¬ 
puter equipped with an RS-232 interface. 

Atari & Commodore Surprises 

The price of telecomputing on Atari systems 
takes a dive with the introduction of the Atari 
XM-301 300 bps direct-connect modem. At 
$49.95 it's one of the least expensive autoanswer, 
autodial modems around. Since the compact unit 
draws its power from the Atari serial bus connec¬ 
tor, no separate power supply is required. Also 
announced at CES was a new telecomputing 
software cartridge dubbed The Learning Phone, 
which will allow Atari systems equipped with 
modems to access Control Data Corporation's 
vaunted PLATO educational system, complete 
with high-resolution graphics. Estimated price of 
the new cartridge is in the $30-$40 range. 

Micro Peripheral Products of Albany, Oregon, 
announced a price cut of $50 on its Model 1000C 
modem for Atari computers (now $149.95) and 
introduced the MPP 1064, a new direct-connect 
modem for the Commodore 64. The price is 
$99.95, which includes a sophisticated smart 
terminal program. 

Commodore's new palm-sized 1660 Modem 
300 is a direct-connect 300 bps unit with 
autoanswer, autodial, and a built-in speaker for 
monitoring the progress of calls. The 1660 plugs 
directly into the user ports of the Commodore 
64, Plus/4, or new Commodore 128 computer. 

At only $29.95, it will hardly make a dent in 
even the most frugal Commodore owner's 

If that pricing doesn't seem predatory, con¬ 
sider the Commodore 1670 Modem/1200, a 1200 
bps twin to the 1660. Slated for introduction 


three months or so after the introduction of its 
little brother, the 1670 is likely to set the modem 
market on its ear. I was able to inspect the in¬ 
nards of the 1670 at an after-hours conclave dur¬ 
ing CES and counted only three chips and a 
couple dozen small resistors on the modem's 
2 X 4-inch circuit board. The low component 
count should contribute to relatively high 
reliability. The board and chips still bore the 
markings of the manufacturer which designed 
the unit—U.S. Robotics, an experienced and 
well-respected vendor of telecomputing products. 
Commodore will manufacture both the 1660 and 
1670 internally to keep costs down. 

The price? If only one mildly euphoric Com¬ 
modore employee had mentioned a number be¬ 
low $100,1 might have dismissed it out of hand. 
To my surprise, the figure was seconded by an¬ 
other source the following day. Looks like Com¬ 
modore owners may have the telecomputing 
bargain of the year on their hands by summer's 
end! 

And More Good News 

Commodore's new 32K LCD lap computer was 
the hit of the show for most journalists already 
accustomed to lugging around TRS-80 Model 
100s or Olivetti MIOs. The modem-equipped 
Commodore's 80-column by 16-line screen is the 
fastest and most legible LCD screen I've seen to 
date. Priced at $600 or less, the Commodore lap 
portable may cause Tandy to rethink the thousand- 
dollar price of its new 24K Model 200 lap com¬ 
puter, whose 40 X 16 LCD screen pales in 
comparison. 

Racing to beat the band. General Videotex 
Corporation announced at CES that its Delphi 
information service now supports high-speed 
2400 bps access in 34 major cities. The additional 
cost to Delphi subscribers for the higher access 
rate is a $5/hour surcharge over the normal Delphi 
rates of $16/hour during business hours and 
$6/hour nonprime time for both 300 and 1200 
bps access. Watch for the previously low-key ser¬ 
vice to start making noises like a contender— 
new personnel that GVC has picked up in raids 
on CompuServe's staff will begin making major 
changes in the services offered. 

Enough news for now. Next month we'll 
cover the ins and outs of transferring information 
to and from a remote computer with your own 
system. Stay tuned for chapter 1 of the "Compleat 
Uploader & Downloader." 

Till then, BCNU. 

Arlan R. Levitan 
Delphi: ARLANL 
The Source: TCT987 

CompuServe: 7067 5,463 O 


You never know who you will meet 
or what will be said when you’re on 
American People/Link. 








T /I 


All Machine Language Word Processor For Expanded VIC-20 

Charles Brannon, Program Editor 


COMPUTE! continues its SpeedScript 
3.0 series this month with our en¬ 
hanced version for the Commodore 
VIC-20 (with at least 8K memory ex¬ 
pansion). Written entirely in machine 
language, SpeedScript contains 
nearly every command and conven¬ 
ience you'd expect from a quality 
word processor. First introduced in 
the January 1984 issue of our com¬ 
panion magazine, computed 
GAZETTE, SpeedScript incorporates a 
year's worth of improvements, read¬ 
ers' suggestions, and additional de¬ 
bugging. Because the VIC version is 
so similar to the Commodore 64 ver¬ 
sion, refer to last month's article for a 
full tutorial-style explanation. This 
month's article is an abbreviated de¬ 
scription. Look for the Atari and Ap¬ 
ple versions of SpeedScript 3.0 in 
coming issues. 


SpeedScript 3.0, though compact in 
size (6K), has many features found 
on commercial word processors. 
SpeedScript is also very easy to 
learn and use. You type in every¬ 
thing first; preview and make cor- 

delete words, sentences, and para¬ 
graphs; then print out an error-free 
draft, letting SpeedScript take care 
of things like margins, centering, 
headers, and footers. 

Entering SpeedScript 

SpeedScript is one of the longest 
machine language programs we've 
ever published, but the MLX entry 
system helps you type it right the 

rors people make when entering 
numbers. (See the MLX article else¬ 
where in this issue.) MLX also lets 
you type SpeedScript in more than 
one sitting. (Unfortunately, if you 
have an earlier version of 
SpeedScript, you cannot just make 
certain changes to bring it up to 
version 3.0. You have to type it 


from scratch.) Although the pro¬ 
gram listing is lengthy, we guaran¬ 
tee the effort will be worthwhile. 

Before you begin typing 
SpeedScript (or begin a subsequent 
session of typing if you enter 
SpeedScript in more than one sit¬ 
ting), you must enter the following 
POKEs before you load and run the 
MLX program. These POKEs are 
essential to protect SpeedScript 
from BASIC while you are typing it 
in. Again, these POKEs should be 
performed before you load MLX, 
but are not necessary to run the 
finished SpeedScript program: 
POKE 44,42:POKE 10752,0:NEW 
Now load and run the VIC 
version of MLX (remember that you 
need at least 8K memory expansion 
to run VIC MLX). Answer the first 
two questions like this: 

Starting Address? 4609 
Ending Address? 10482 


These 


w the 


lowed by a colon. Type in each 
three-digit number shown in the 
listing. You do not need to type the 
comma shown in the listing. MLX 
inserts the comma automatically. 

The last number you enter in 
each line is a checksum. It repre¬ 
sents the values of the other num¬ 
bers in the line summed together. If 
you make a mistake while entering 
the line, the checksum calculated 
by MLX and displayed on the 
screen should not match that of the 
listing, and you will have to retype 
the line. MLX is not foolproof, 
though. It's possible to fool the 
checksum by exchanging the posi¬ 
tion of the three-digit numbers. 
Also, an error in one number can 
be offset by an er 


Oust as 


1-7 = 1 


+ 9). 


Keep this in mind. MLX will help 
be careful. 


Typing In Multiple 
Sittings 

If you want to stop typing the 
listing at some point and pick up 
later, press SHIFT-S and follow 
the screen prompts. Remember to 
note the line number of the last 
line you typed in. When you are 
ready to continue typing, enter 
the POKEs mentioned above, load 
MLX, answer the starting and 
ending address prompts, then 
press SHIFT-L. MLX asks for the 
filename you gave to the partially 
typed program. After the LOAD is 
complete, press SHIFT-N and tell 
MLX the line number you stopped 
at. Now continue typing as before. 
When you finish all typing, MLX 
automatically prompts you to save 
the program. 

At this point MLX has saved 
a program file on tape or disk. If 
you load it and list it, you'll see 
that it looks like a normal one- 
line BASIC program, with a line 
number and a SYS command. The 
machine language program that is 
SpeedScript starts in memory just 
after the SYS command. The sim¬ 
ulated BASIC line is included so 
you can load SpeedScript like any 
BASIC program and enter RUN to 
start it. You don't need to add the 
like you do when loading 
many machine language pro¬ 
grams. Just LOAD "SPEED- 
SCRIPT" (or whatever filename 
you called it) for tape, or LOAD 
"SPEEDSCRIPT",8 for disk, then 
enter RUN. Once SpeedScript is in 
memory, you can save it from 
BASIC like a BASIC program. If 
SpeedScript is running, press 
RUN/STOP-RESTORE to exit to 
BASIC. 

Before using SpeedScript, you 
should generally unplug all car¬ 
tridges such as the Super Expander. 
You must have a memory expan¬ 
sion cartridge plugged in that 





provides at least an additional 8K, 
although SpeedScript can take ad¬ 
vantage of up to 24K of memory. 
SpeedScript cannot take advantage 
of any custom hardware configura¬ 
tions except those that do not inter¬ 
fere with normal operations. 

Entering Text 

When you run SpeedScript, the 
screen colors change to black on 
white. The first two lines on the 
screen are black with white letters. 
SpeedScript presents all messages 
on these command lines. The re¬ 
maining 21 lines of the screen are 
used to enter, edit, and display 
your document. The cursor shows 
where the next character you type 

SpeedScript lets you move the 
cursor anywhere within your docu¬ 
ment, making it easy to find and 

To begin using SpeedScript, 
just start typing. When the cursor 
reaches the right edge of the 
screen, it automatically jumps to 
the beginning of the next line, just 
as in BASIC. But unlike BASIC, 
SpeedScript never splits words at 
the right edge of the screen. If a 
word you're typing won't fit at the 
end of one line, it's instantly 
moved to the next line. This fea¬ 
ture, called word wrap or some¬ 
times parsing, makes it much easier 
to read your text on the screen. 

Scrolling And Screen 
Formatting 

When you finish typing on the last 
screen line, SpeedScript automati¬ 
cally scrolls the text upward to 
make room for a new line at the 

line window on a long continuous 
document. In total, there's room for 
3072 characters of text with an 8K 
expander; up to 19,456 with a 24K 
expander. To check at any time 
how much space is left, press 
CTRL-= (hold down the CTRL 
key while pressing the = key). The 
number which appears in the com¬ 
mand line indicates how much 
room remains for characters of text. 

If you're used to a typewriter, 
you'll have to unlearn some habits. 
Since the screen is only 22 columns 
wide, and most printers have 80- 
column carriages, it doesn't make 
sense to press RETURN at the end 
of each line as you do on a type¬ 


writer. SpeedScript's word wrap 
takes care of this automatically. 
Press RETURN only when you 
want to force a carriage return to 
end a paragraph or limit the length 
of a line. A return-mark appears 
on the screen as a left-pointing 

Using The Keyboard 

Most features are accessed with 
control-key commands—you hold 
down CTRL while pressing another 
key. In this article, control-key 
commands are abbreviated CTRL- 
* (where X is the key you press in 
combination with CTRL). An ex¬ 
ample is the CTRL-= mentioned 
above to check on free memory. 
CTRL-E means hold down CTRL 
and press E. Sometimes you have 
to hold down both SHIFT and 
CTRL as you type the command 
key, as in SHIFT-CTRL-H. Other 

function, such as bacl-arrow for 
the left-pointing arrow jn the top- 
left corner of the keyboard, pound 
sign for the British pound sign (£), 
CLR/HOME for the home cursor 
key, SHIFT-CLR/HOME for the 
clear screen key, fl for special func¬ 
tion key 1, and up-arrow for the 
upward-pointing arrow to the left 
of the RESTORE key. See Figure 1 
for a complete quick-reference chart 
of all keyboard commands. 

Some keys let you move the 

document to make corrections or 
scroll text into view. You can move 
the cursor by character, word, sen¬ 
tence, or paragraph. Here's how to 
control the cursor: 

• The left/right cursor key 
works as usual; pressing this key 
by itself moves the cursor right 
(forward) one space, and pressing it 
with SHIFT moves the cursor left 
(backward) one space. 

• The up/down cursor key 
moves the cursor forward to the 
beginning of the next sentence. 
Pressing it with SHIFT moves the 
cursor backward to the beginning 
of the previous sentence. 

• The fl special function 
key moves the cursor forward to 
the beginning of the next word. 

The f2 key (hold down SHIFT and 
press fl) moves the cursor back¬ 
ward to the beginning of the previ- 


• The f3 special function 

key moves the cursor forward to 

(just like the up/down cursor key). 
The f4 key (hold down SHIFT and 

ward to the beginning of the previ¬ 
ous sentence (just like pressing 
SHIFT and the up/down cursor 
key). 

• The f5 special function 

key moves the cursor forward to 
the beginning of the next para¬ 
graph. The f6 key (hold down 
SHIFT and press f5) moves the 
cursor backward to the beginning 
of the previous paragraph. 

• The CLR/HOME key, 
pressed once by itself, moves the 

without scrolling. Pressed twice, it 
moves the cursor to the beginning 
of the document. 

• CTRL-Z moves the cursor to 
the bottom of the document. 

Correcting Your Typing 

Sometimes you'll have to insert 
some characters to make a correc¬ 
tion. Use SHIFT-INST/DEL to 
open up a single space, just as in 
BASIC. Merely position the cursor 
at the point where you want to in¬ 
sert a space, and press 
SHIFT-INST/DEL. 

It can be tedious to use the 
SHIFT-INST/DEL key to open up 
enough space for a whole sentence 


SpeedScript has an insert mode 
that automatically inserts space for 
each character you type. In this 
mode, you can't type over charac¬ 
ters; everything is inserted at the 
cursor position. To enter insert 
mode, press CTRL-I. To cancel in¬ 
sert mode, press CTRL-I again. To 
let you know you're in insert mode, 
the normally black command lines 

Insert mode is the easiest way 
to insert text, but it can become too 
slow when working with a very 
long document because it must 
move all the text following the 
cursor position. So SpeedScript has 
even more ways to insert blocks of 

One way is to use the 
RUN/STOP key. It is pro¬ 
grammed in SpeedScript to act as a 
five-space margin indent. To end a 
paragraph and start another, press 













backspace. The back-arrow key by 
itself moves the cursor left one 
space and blanks out that position. 
It's more like a backspace than a 

After you're done inserting 
with these methods, there will 
probably be some inserted spaces 
left over that you didn't use. Just 
press SHIFT-CTRL-back arrow. 
This instantly deletes all extra 
spaces between the cursor and the 
start of following text. 

Erasing Text 

Press the INST/DEL key by itself 
to erase the character to the left of 
the cursor. All the following text is 
pulled back to fill the vacant space. 

Press CTRL-back arrow to 
delete the character on which the 
cursor is sitting. Again, all the fol¬ 
lowing text is moved toward the 
cursor to fill the empty space. 

These keys are fine for minor 
deletions, but it could take all day 
to delete a whole paragraph this 
way. So SpeedScript has two com¬ 
mands that can delete an entire 
word, sentence, or paragraph at a 
time. CTRL-E erases text after (to 
the right of) the cursor position, 
and CTRL-D deletes text behind 
(to the left of) the cursor. 

To use the CTRL-E erase 
mode, first place the cursor at the 

paragraph you want to erase. Then 
press CTRL-E. The command line 
shows the message "Erase (S,W,P): 
RETURN t - 


e, Wfo 


Pfora 


paragraph. Each time you press one 
of these letters, the text is quickly 
erased. You can keep pressing S, 

W, or P until you've erased all the 
text you wish. Then press RETURN 
to exit the erase mode. 

The CTRL-D delete mode 
works similarly, but deletes only 
one word, sentence, or paragraph 
at a time. First place the cursor 
after the word, sentence, or para¬ 
graph you want to delete. Then 
press CTRL-D. Next, press S, W, or 
P for sentence, word, or paragraph. 
The text is immediately deleted and 
you return to editing. You don't 
need to press RETURN to exit the 
CTRL-D delete mode unless you 
pressed this key by mistake. (In 
general, you can escape from any 
command in SpeedScript by sim¬ 
ply pressing RETURN.) CTRL-D is 


Figure 2: Quick Reference Chart 
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Q Print page number 
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double spacing. 


* Notes command changed or 


most convenient when the cursor 
already past what you've been 
typing. 

The Text Buffer 


lost forever. SpeedScript remem¬ 
bers what you've removed by stor¬ 
ing deletions in a separate area of 
memory called a buffer. The buffer 
is a fail-safe device, if you erase too 
much, or change your mind, just 
press CTRL-R to restore the dele¬ 
tion. However, be aware that 
SpeedScript remembers only the 
last erase or delete you performed. 

this buffer is to move or copy sec¬ 
tions of text. To move some text 
from one location in your docu¬ 
ment to another, first erase or de¬ 
lete it with CTRL-E or CTRL-D. 
Then move the cursor to where you 
want the text to appear and press 
CTRL-R. CTRL-R instantly inserts 


copy 


the contents of the buffer at the 
cursor position. If you want to 

document to another, just erase or 
delete it with CTRL-E or CTRL-D, 
restore it at the original position 
with CTRL-R, then move the curso 
elsewhere and press CTRL-R to re¬ 
store it again. You can retrieve the 
buffer with CTRL-R as many times 
as you like. 

Important: The CTRL-E erase 
mode l-‘-— 




:o the r 


imum size of the buffer (IK, o: 

1024 characters), and CTRL-E also 
removes the previous contents of 
the buffer. Keep this in mind if 
there's something in the buffer 
you'd rather keep. If you don't 
want the buffer to be erased, press 
SHIFT-CTRL-E. This preserves 
the buffer contents and adds newly 
erased text to the buffer. 

If you ever need to erase the 

CTRL-K°(ktlf buffer). FeSS 
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IBM Graphics Printer Switch Settings 

Michael, A. Cov : ng'on 


Although neither the IBM PC reference manuals nor or set the printer back into character set 1 by 
the instructions that come with the printer mention sending it ASCII codes 27 and 55 as an initializa 
them, the IBM Graphics Printer has a set of internal tion sequence. 

DIP switches which allow you to control how it 

operates. - 


The switch settings within the IBM Graphics 
Printer determine the defaults that apply when 
the printer is first turned on; almost all of them 
can be overridden by sending appropriate escape 
codes to the printer. But there may be situations 
in which you'll want to change the defaults. 

To get at the switches, unplug the printer, 
disconnect the interface cable, remove the plastic 
cover and wire-grid paper guide, and turn the 
printer upside down. Unscrew the four Phillips- 
head screws at the comers, then put tape over 
the deep holes they sit in so they won't fall out. 
Now turn the printer right side up, pull off the 
paper advance knob, and carefully lift off the 
cover, maneuvering it clear of the knob shaft. 

On the main circuit board you should find 
two sets of DIP switches under removable plastic 
dust covers. Using a ballpoint pen or similar tool, 
set them according to your preference (see 
accompanying table), put the dust covers back in 
place, and reassemble the printer. 

The most useful thing the switches can do 
for you is give you access to the full character 
set. The IBM PC Guide to Operations lists two 
character sets for the printer; in character set 1, 
ASCII codes 128 to 159 are duplicates of codes 0 
to 31, but in character set 2, they are accented 
letters for foreign languages. (Both character sets 
include a variety of mathematical symbols and 
box-drawing characters.) 

A few programs may not work properly with 
character set 2; if you have this problem, you can 
either set the switch back to its original setting. 


IBM Graphics Printer Internal Switch Settings 
Asterisks mark how switches are set at the factory. 

A. Large set of 8 switches: 

1 Not used; normally on. 

2 Off: Printer generates a linefeed of its own 

after every carriage return. 

•On: Printer does not advance to next line 
until it receives a linefeed character 
(ASCII 10). 

3 ‘Off: When more characters are received than 

will fit on a line, printer begins a new 

On: When more characters are received than 
will fit on a line, printer overprints on 
same line. 

4 ‘Off: ASCII code 24 clears the printer buffer. 

On: ASCII code 24 has no effect. 

5 Not used; normally on. 

6 Off: Buzzer on printer will not sound. 

when ASCII code 7 is receivML 

7 ‘Off: Character set 1. 

On: Character set 2. 

8 Off: Computer sends "Select" signal to 

activate printer. 

•On: Printer is always ready to receive input. 

B. Small set of 4 switches: 

1 *Off: Paper length is 11 inches. 

On: Paper length is 12 inches. 

2 *Off: Lines are spaced 6 to the inch. 

On: Lines are spaced 8 to the inch. 

3 *Off: Paper feeding is controlled by computer. 

On: Paper automatically advances after 
printing. 

4 *Off: Printer does not skip over the perforation 

where pages join. 

On: Printer skips 1 inch where pages join. © 





Creating Atari 
Machine Language Strings 

Tom Sak 


This clever utility program converts a machine lan¬ 
guage subroutine into fast-executing BASIC string 
statements and stores them on disk for later use. Re¬ 
quires at least 16K RAM. 


The most common way to use a machine lan¬ 
guage subroutine in a BASIC program is to con¬ 
vert the object code into decimal numbers, put 
the numbers into DATA statements, then READ 
the numbers and POKE them into memory. 

However, if you'd like your programs to 
initialize faster, or if you're running short of 
memory, there's a better technique you should 
consider: converting the machine language into 
strings. Using string assignment statements in¬ 
stead of DATA statements not only saves the 
time required to POKE the numbers into mem¬ 
ory, it also consumes only about one-third as 
much RAM. The main limitation of this tech¬ 
nique is that the machine language routine must 
be completely relocatable—not a serious handi¬ 
cap for short (under 256-byte) routines. 

The listing following this article, "ML String 
Creator," is a self-modifying BASIC program that 
automatically creates string assignment state¬ 
ments from your object code and LISTs them to 
disk for inclusion in other BASIC programs. 

Direct Execution From A String 

The string technique works because, essentially, 
these statements are equivalent: 

If your subroutine contains internal JMPs or 
JSRs, which are not relocatable, you must use the 
conventional DATA statement technique. Until a 
BASIC program runs, you don't know where a 
certain string will end up in memory; therefore, if 
you encode your machine language (ML) into a 
string, it will end up at an unpredictable memory 
address. However, when the ML is relocatable, it 


is possible to execute the subroutine directly from 
the string with a statement like this: 

50 X=USR(ADR(A$)) 

The ADR() function lets you find the begin¬ 
ning address of the string (and therefore of your 
subroutine). Of course, this assumes you have 
previously encoded the ML into the string vari¬ 
able A$ with ML String Creator. 

The string assignment statement also is pref¬ 
erable when you're trying to squeeze a few more 
bytes into limited memory. Each ML byte has a 
decimal value in the range of 0-255. Represent¬ 
ing this in a decimal DATA statement requires as 
many as three bytes, plus a comma to separate 
the entries. In a string assignment, each ML byte 
is represented as a single character. 

There are a few other limitations, however. 
It's not possible to represent the decimal values 
155 or 34 inside quotes in a string assignment. 
The value 155 represents a carriage return or 
end-of-line marker which cannot be embedded in 
the assignment statement, even as part of an es¬ 
cape sequence. The value 34 represents the 
double-quote character used as a delimiter in the 
assignment statement. 

Stringing it All Together 

Keeping these limitations in mind, you can use 
ML String Creator to locate an ML subroutine 
somewhere in memory, turn it into one or more 
string assignment statements, and LIST the state¬ 
ments to disk. It is your responsibility to initially 
load the ML into memory. If you're using an 
assembler that lets you switch back to BASIC 
without erasing memory, you can assemble di¬ 
rectly to memory and then load ML String Cre¬ 
ator to convert the object code into strings. 

The program begins by requesting that you 
supply the first and last memory addresses (in 
decimal) of your routine, the name of the string 
variable to be created, and a line number for the 
first string assignment statement. A maximum of 
80 bytes can be contained in a single statement 




string, and the maximum ML program length 
accommodated by the program is 256 bytes. 

The string variable name is limited to seven 
characters, including the trailing $ symbol which 
must be present. Finally, the line number for the 
first string assignment statement must be greater 
than 190. Subsequent lines are numbered in in¬ 
crements of ten. 

ML String Creator is self-modifying; the 
string assignment statements become a part of 
the program. However, the part of the program 
which is taking care of business protects itself 
from modification. The program can be used 
repeatedly without being reloaded, but it will 

The self-modification feature is also used to 
produce a LIST statement at line 150. In the list¬ 
ing below it appears as a REM statement, but 
after the string assignment statements are created 
it will be modified. 

Finally, ML String Creator will prompt you 
for the filename of the disk file in which it will 
store the assignment statements. This filename 
and the first and last statement numbers of the 
created statements are concatenated with 150 
LIST, in addition to the appropriate commas and 
double quotes, to form a genuine LIST statement. 

Checking For Quotes And Carriage 
Returns 

Before retiring, the program will indicate the 
memory locations, if any, at which a decimal 
value of either 155 or 34 was encountered. The 
program substitutes a value of zero in these in¬ 
stances. If more than ten occurrences of 155 or 
34 are detected, the program stops with an error 
message. 

The technique used to create the strings con¬ 
sists of printing string assignment statements on 
a previously cleared screen, just as you would do 
from the keyboard if you were typing in a BASIC 
program. After the last string assignment state¬ 
ment is placed on the screen, a CONT statement 
is written on the screen in immediate mode (that 
is, with no statement number). 

Another feature of the program is its auto¬ 
matic RETURN. Normally when you press RE¬ 
TURN after typing a BASIC statement, the 
statement is either immediately executed (for ex¬ 
ample, LIST) or incorporated into your BASIC 
program (for example, 10 A=B*C). The Atari has 
a switch which makes pressing the RETURN key 
optional. The switch is location 842, which 
usually contains a 12. POKE 842,13 switches to 
automatic RETURN. 

Brace Yourself For Fast Action 

Processing takes place rapidly when the com¬ 
puter presses RETURN, so be prepared. The 


commands to be processed must be both correct 
and in the right place on the screen, and the 
cursor must be positioned on or above the first 
statement. If an error is detected, a message will 
be written on the screen, but the Atari, using the 
automatic RETURN, will process the error mes¬ 
sage as a command and a syntax error will result. 

Lines 50 and 70 write the string assignment 
statements onto the screen. Line 85 places CONT 
on the screen and positions the cursor at the top, 
well above the first statement to be processed. 
The switch at location 842 is set at line 90. Then 
the program is stopped. When you are entering 
BASIC statements from the keyboard, you don't 
have one of your BASIC programs executing, and 
that is what is happening here, except that the 
text is “typed," the cursor is positioned, and RE¬ 
TURN supplied by the computer. 

Watching The Atari Type 

If you want to watch this action, you can see 
most of it by looking at the screen carefully. In¬ 
sert the following statement to see what the 
screen looks like immediately before processing: 

86 GOTO 86 

Press BREAK to regain control; a STOPPED 
AT LINE 86 message will be displayed, destroy¬ 
ing portions of the information which you are 
attempting to view. 

The figure below depicts a typical screen im¬ 
age immediately following the STOP statement 
in line 90 and just before the automatic RE¬ 
TURN. (Of course, the actual string characters 
will vary depending on the ML subroutine you 
are reading.) Don't forget to delete line 86 when 
you've seen enough. 
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The CONT statement is the last one exe¬ 
cuted by the flying cursor before it returns con¬ 
trol to your program. (The immediate execution 
of GOTO 100 would have the same effect.) The 
same technique is used to create and incorporate 
the LIST statement. 

With a little imagination, you can modify 
this program to accept other forms of input of 
decimal or hexadecimal values to be converted to 
character strings, or to accept an ML object file 
from disk. 

If you are interested in adapting some of 
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Commodore File Protector 

John Docringer 


You won't have to worry about accidentally erasing 
important files off your disks with "Commodore File 
Protector." It lets you protect individual files or 
entire disks. The program works on any Commodore 
64, VIC-20 with at least 3K RAM expansion, Plus/4, 
or 16 with a 1541 or 1541-compatible disk drive. 


Have you ever scratched a program on a disk 
and then realized you just deleted the wrong 
one? Perhaps it was a mental error, or maybe 
you used a filename with a wild card (* or ?) and 
got rid of more than you bargained for. 

Some computers, such as Apple and Atari, 
allow you to lock and unlock disk files, offering 
some protection. Commodore computers, how¬ 
ever, don't have any such commands. Neither 
does the Commodore 1541 disk drive. Yet, in¬ 
terestingly enough, the 1541 does have the rou¬ 
tine built into its Disk Operating System (DOS). 
In fact, the disk drive actually uses the routine to 
check for a locked file during a write operation. 

Here's what happens. Whenever the 1541 
starts to scratch a file, it first must find the file on 
the disk to make sure it exists. Once it is found, 
the disk drive knows several things about the 
file, because this information is stored with the 
filename in the directory on track 18. It knows 
the track and sector where the first block of the 
file is stored on the disk. It knows how long the 
file is and the file type (PRG, SEQ, etc.) by read¬ 
ing the byte stored in the first location of each 
file entry. The first byte normally is a number 
from 128 to 132 decimal. (See the charts on 
pages 56 and 57 of the 1541 User Guide.) Another 
DOS routine also checks this location to tell if a 
file is locked or not. If bit 6 is set, DOS knows 
the file is locked and won't modify it in any way. 
For example, if the 1541 finds the number 194 
decimal instead of 130 decimal, it knows that a 
PRG file is locked. 

"Commodore File Protector" uses the direct 
access disk commands to lock the files on a disk 
so they cannot be deleted—until, of course, 
they've been unlocked. 

Disk Command Menu 

To make File Protector compatible with your 


computer, only one line must be added to the 
program listing. If you have a Commodore 64, 
add this line: 

20 Fl=4:F7=3:POKE53281,12:POKE53280,6 

If you have a VIC-20, add this line: 

20 Fl=39:F7=63:NS=4sU$=LEFT$(U$,23) 

If you have a Plus/4 or 16, add this line: 

20 F0RA=1T08:KEYA, :NEXT:KB=239:SF=1347 : 

KL=198: Fl=4: F7=3 

Once File Protector is running, you'll have 
several options on a menu. First, you can view a 
directory. This option is offered within several of 
the routines as well. 

You have the option to lock all the files on a 
disk at once. This will save you a great deal of 
typing and time when you first use the program 
on a disk. 

You can choose to lock or unlock one spe¬ 
cific file at a time, in case you later want to 
scratch a file or modify a file and replace the old 

When a file is locked, a less-than sign ap¬ 
pears to the right of the file type whenever you 
list the directory—whether you LOAD "$",8, use 
DOS 5.1, or choose option 1 on the File Protector 
menu. 

Scratching a file is another option on the 
menu, and the only one that allows wild cards (* 
or ?). All the other options require you to enter 
the exact filename. Some interesting possibilities 
arise from this. For example, by locking some 
files and not others, you could clear a disk of un¬ 
wanted files with many different names (and 
save a lot of typing) just by specifying an asterisk 
(*) for a filename to delete. 

The last option on the File Protector menu 
allows you to lock or unlock the entire disk itself. 
It's best to use this command only on full or 
completed disks, though, because once the disk 
is locked, it cannot be written on again until it is 
unlocked. Locked files on a disk don't prevent 
the rest of the disk from being used. 

Not Totally Foolproof 

There are three normal ways to remove files 
from a disk: 




1. Scratch the file 

2. Clear the directory with OPEN15,8,15,"NO:filename" 

3. Reformat the disk with OPEN15,8,15,"NO:filename, 

ID#" 

Files locked with Commodore File Protector 
will withstand number 1 but not numbers 2 and 
3. A locked disk will withstand numbers 1 and 2 
but not number 3. 

One final word of warning: I strongly recom¬ 
mend that you do not use this program on any 
commercial software. These programs often use 
parts of track 18 in their copy protection, and 
since File Protector alters that track, it may change 
something that shouldn't have been changed. 

No More Sticky Tabs 

The method for locking the entire disk is similar 
to that for locking a file. In track 18, sector 0, the 
Block Allocation Map (BAM) is stored. The first 
two locations (bytes 0 and 1) tell the 1541 where 
it can find the first directory block containing the 
first eight filenames on the disk. The third loca¬ 
tion (byte 2) denotes on which drive this particu¬ 
lar disk was formatted. This location should 
contain the hexadecimal number $41 (65 deci¬ 
mal), which indicates 1541 and 4040 format. If it 
doesn't, the 1541 will assume that the disk was 
formatted on a different disk drive and will read 
the disk, but refuse to write on it. 

So, by writing a different number at this 
location, the disk can be effectively write- 
protected. No more of those sticky little tabs that 
are always coming off anyway. 

The program also changes location 166 from 
a $41 (65 decimal) to a $42 (66 decimal). This 
has no effect on whether the disk is write- 
protected or not, but is done only to visually in¬ 
dicate a locked disk. The directory header will 
read 0 "Diskname" ID 2B—note the 2B instead 
of the normal 2A. 

Commodore File Protector 

Please refer to "COMPUTERS Guide To Typing In 
Programs" before entering this listing. 

5 PRINT "(CLR)" :Q$=CHR?( 13) : rem 59 

10 U$="{RVSl{40 SPACES}":KB=198:SF=653:KL 

-203 :NS=12 :rem 223 

50 GOSUB1240rGOTO1080 :rem 232 

60 PRINT#15,"U1";2;0;T;S:GOTO670 :rem 119 

70 PRINT#15,"B-P 2 0":PRINT#15,"U2”;2;0;T 

;S:GOTO670 :rem 90 

80 T=PEEK(681):S=PEEK(682):RETURN :rem 8 
90 REM: ::LOCK ALL FILES: r r :rem 30 

100 PRINT"{CLR}"SPC(NS)"LOCK ALL FILES"!P 

RINTU?:GOSUB660:T=18 :S=1 :rem 75 

110 P=2:GOSUB60 :rem 113 

120 GET# 2,A$:T1=ASC(A$+CHR?(0)):GET# 2,A$: 

S1=ASC(A$+CHR$(0)) :rem 196 

130 FORI=0TO7:PRINT#15,"B-P”;2;P+32*I 

140 GET#2,A$:A=ASC(A$ +CHR$(0)):IFA=.THEN1 


160 PRINT#15,"B-P"?2;P+32*1:PRINT#2,CHR$( 
AOR64); :rem 248 

170 NEXT:GOSUB70:1FETHENRETURN :rem 21 

180 PRINT"TRACK"T"SECTOR"S"IS LOCKED":T=T 
1:S=S1rIFTTHEN110 :rem 168 

190 GOSUB730:GOSUB740:RETURN :rem 35 

200 REM:::READ DIRECTORY::: :rem 163 

210 H$=CHR$(18):PRINT"(CLRl{RVSlHOLD [SHI 
FT] TO PAUSE (DOWN) : rem 20 

220 GOSUB660:PRINT#15,"M-R"CHR$(144)CHR$( 
7)CHR$(23) :rem 103 

230 FORI=0TO22:GET#15,A$:H$=H$+(A$+CHR$(0 
)):NEXT: PRINTH$"{BLKl":POKE140,1:T=18 
:S=1 :rem 84 

240 GOSUB60:SYS828:GOSUB80:IFPEEK(SF)THEN 
WAITSF,1,1 :rem 8 

250 IFTTHEN240 :rem 63 

260 PRINT#15,"M-R"CHR$(250)CHR$(2):GET#15 
,LO$:PRINT#15,"M-R"CHR$(252)CHR$(2) 

270 GET#15,HI$:PRINTASC(LO$+CHR$(0))+256* 
ASC(HI$+CHR$(0))" BLOCKS FREErrem 188 
280 GOSUB730:GOSUB740:POKE140,0:RETURN 

:rem 125 

290 REM:::INPUT NAME::: :rem 140 

300 PRINT"(DOWN)[FI] EXIT(13 SPACES}[F7] 
(SPACE] DIRECTORY : rem 166 

310 PRINT"(DOWN)FILENAME7 "CU$;:POKEKB,0: 

320 KQ=PEEK(KL):GETA$:IFA$=""ANDKQ=64THEN 
320 :rem 131 

330 IFKQ=F!ORKQ=F7THENPRINTCHR$(20):RETUR 


340 IFA$=CHR$(20)ANDF$=""THEN320 :rem 254 
350 IFA$=CHR$(13)ANDF$ < >”"THENPRINTCHR?(2 


360 IFA$=CHR$(13)ANDF$=""THEN320 :rem 2 
370 IFA$=CHR$(20)THENPRINTCHR?(20)A$CU$;: 

F$=LEFT$(F$,LEN(F$)-1):GOTO320:rem 98 
380 PRINTCHR$(20)A$CU$;:F$=F$+A$:GOTO320 
: rem 27 

390 REM:::LOCK A FILE::: :rem 102 

400 PRINT"(CLR)"; :rem 51 

405 PRINTSPC(NS)"LOCK A FILE“:PRINTU$ 

410 GOSUB300:IFKQ=F1THENRETURN :rem 208 
420 IFKQ=F7THENGOSUB210:GOTO405 :rem 201 
430 POKE679,1:GOSUB780:GOSUB660:T=18:S=1 
:rem 167 

440 GOSUB60:SYS828:A=PEEK(252):IFATHEN470 

450 GOSUB80:IFTTHEN440 :rem 101 

460 PRINT"(DOWN}(RED)FILE NOT FOUND(BLK) 

(DOWN 1" : GOTO410 :rem 206 

470 IF(AAND64)THENPRINTF$:PRINT" IS ALREA 
DY LOCKED" :GOSUB730:GOSUB740:GOTO510 

480 P=PEEK(255):GOSUB60:PRINT#15,"B-P" : 2; 

P:PRINT#2,CHR$(AOR64); :ren 243 

490 GOSUB70:IFETHEN400 :rem 85 

500 GOSUB730:PRINTF$:PRINT"IS LOCKED”:GOS 
UB740 : rem 142 

510 POKE679,0:GOTO400 :rem 206 

520 REM:::UNLOCK A FILE::: :rem 4 

535 PRINTSPC(NS)"UNLOCK A FILE":PRINTU$ 

:rem 179 

540 GOSUB300:IFKQ=F1THENRETURN :rem 212 
550 IFKQ=F7THENGOSUB210:G0T0535 :rem 209 
560 P0KE679,1:GOSUB780:GOSUB660:T=18:S=1 


IFAAND64THEN170 














PROGRAMMING THE Tl 

CRegena 


Matching Quiz 


This month's column presents a general matching- 
quiz program that can be adapted to any topic. It 
contains no graphics or sound, so it should be 
easy to translate to other computers. Feel free to 
add your own graphics and sound to enhance 
your particular quiz. 

The sample program is a quiz of terms and 
their definitions. This particular quiz can be used 
in a computer literacy class for learning general 
computer terminology. 

First the program prints a definition on the 
screen followed by 12 possible terms. The user 
must press the letter corresponding to the term 
defined. If the answer is correct, the program 
continues and that definition will not appear 
again. If the answer is incorrect, the program 
gives the correct answer and the definition will 
appear again. 

The score is kept by keeping track of how 
many times an answer is attempted. A perfect 
score in this case would be 12. Each time a defi¬ 
nition is shown, the score is incremented. 

If you want to use this matching quiz for 
several different topics, type in and save the pro¬ 
gram consisting of lines 100 through 710. Now, 
to build a custom program, start with this basic 
structure and then add DATA statements starting 
at line 720. Then save the quiz on a different 
tape or with a different name on the disk. Dif¬ 
ferent quizzes will simply have different DATA 
statements. You may also need to change the 
instructions. 

Creating DATA Statements 

Notice that each DATA statement contains two 
items separated by a comma. The first item is the 
term, and the second item is the corresponding 
definition. If the definition contains a comma, it 
must be surrounded by quotation marks. Other¬ 
wise, the computer will mistake the characters 


after the comma for another DATA element. 

On a quiz for a different topic, use the same 
idea—put matching parts in the same DATA 
statement. 

Line 110 DIMensions arrays for the quiz. 
Since this quiz has 12 definitions and terms, the 
numbers in the DIM statement are 12. You will 
need to adjust this for the number of items in 
your own quiz. Line 120 sets the variable N to 
12 for the 12 items in this example program. If 
you have a different number of items, be sure to 
change this line. 

Lines 130-200 clear the screen and print the 
instructions. Lines 210-230 READ from the 
DATA the 12 words (W$) and their correspond¬ 
ing definitions (D$). Within the FOR-NEXT loop, 
a counter with the variable name A varies from 1 
to 12. Line 220 looks for DATA statements and 
reads in order first a word W$(A), then the defi¬ 
nition D$(A). The number A keeps them matched 
up properly. Make sure when you type your 
DATA statements that you have matched pairs of 
items (separated by commas). 

Program Setup 

Lines 240-270 wait for the user to press ENTER 
before clearing the screen to start the quiz. Line 
280 initializes the score (SC) to zero at the begin¬ 
ning of each quiz. 

Lines 290-310 set up a temporary word file 
array, T$(A), which is the same as the original 
W$ array. This temporary array is used in choos¬ 
ing the terms for the quiz. 

Lines 320-550 perform the quiz for the 
number of items to be matched, N, or in this 
case 12. Line 330 increments the score SC for 
each time a definition is shown. 

Line 340 clears the screen. Lines 350-370 
randomly choose one of the terms which has not 



previously been matched correctly. The term 
chosen is denoted by the number R. Line 380 
prints the definition D$(R) corresponding to the 
term chosen. 

Lines 390-420 print all of the terms possible 
for answers with a letter to indicate the answer. 
Line 430 sounds a prompting tone. Lines 440-460 
accept the user's answer, making sure the key 
pressed is an acceptable letter of one of the 
terms, then prints the letter chosen. 

Evaluating The Answer 

Line 470 tests the user's response with the cor¬ 
rect answer stored in R. If the answer is in¬ 
correct, lines 480-510 print the correct answer, 
wait for the user to press ENTER, then branch 
back to line 330 to increment the score and print 
the next definition. If the answer is correct, lines 
520-540 print the message CORRECT!, set T$(R) 
equal to the null string so the term cannot be 
chosen again, and then wait for the user to press 
ENTER. Line 550 increments P for the loop 
counter to go to the next problem. 

After the quiz is complete and all terms have 
been correctly matched, line 560 clears the 
screen. Lines 570-580 print the possible score 
and the user's score. Lines 590-600 print a mes¬ 
sage if there is a perfect score. 

Lines 610-670 present the option to try the 
quiz again or to end the program. 

Lines 680-710 contain the subroutine to wait 
for the user to press the ENTER key before 
continuing the program. 

Lines 720-840 in this program contain the 
data for the quiz. Notice that some of the defi¬ 
nitions contain extra spaces. These are used to 
print the definition on the 28-column screen 
without splitting words. 

Customizing The Quiz 

Now to change the topic of the quiz. Decide how 
many items will need to be matched. Keep in 
mind how it will look when printed on the 24-row 
screen. Change the DIMension statement of line 
110 and the definition of N in line 120 to reflect 
the number of items. 

Next add the DATA statements starting with 
line 720. For example, if you want a quiz on 
BASIC programming commands, a typical DATA 
statement might be: 

720 DATA GOTO,Command to transfer program 

control 

A history quiz might contain: 

720 DATA 1492,Columbus discovered America. 

An algebra quiz could use: 

720 DATA x=2,x+5=5x-3 
A states and. capitals quiz could use: 

720 DATA Providence,Rhode Island 


When typing the DATA statements, make 
sure there are matching pairs. If there are short 
words, you may put more than one matching 
pair in a DATA statement—just be sure to use 
commas to separate each item. With longer 
phrases, make sure you use spaces to print the 
phrase properly on the screen without splitting 

Remember that you can add your own sound 
effects and graphics for positive reinforcements 
on correct answers. You may also wish to use 
graphics and sound as part of the matching 

If you wish to save typing effort and obtain 
a copy of this program, send a blank cassette or 
disk, a stamped, self-addressed mailer, and $3 to: 

P.aBox“l502 
Cedar City, UT 84720 

Please be sure to specify the title of the program 
and the type of computer you use. 

Matching Quiz For Tl 

Please refer to "COMPUTE!'s Guide To Typing In 
Programs" before entering this listing. 

100 REM MATCHING QUIZ 


160 PRINT -.“CHOOSE THE TERM WHICH” 
170 PRINT :"MATCHES THE DEFINITION. 


J PRINT :“PRESS T 



240 PRINT :: "PRESS < ENTER > TO START 



CALL CLEAR 


5 CALL SOUND<1 


SPACES}PERFORf 
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Programs Within Programs 

Imagine what your life would be like if every 
time you had to perform a routine task—such as 
starting your car or switching on a TV—you had 
to think really hard about it, almost as if you 
were learning the task for the first time. Starting 
a car doesn't seem too difficult, but it does re¬ 
quire you to execute a number of smaller tasks in 
exactly the same sequence each time. You have 
to find the right key, unlock the door, grasp the 
handle, pull open the door, climb into the seat, 
stick the key into the ignition, twist the key, and 


press the gas pedal. 

Yet, unless the car is brand-new or belongs 
to someone else, you can probably do all of this 
with your eyes closed, like a blindfolded soldier 
reassembling his rifle. That's because you've per¬ 
formed the actions so many times that they're 
carved into your unconscious. You just think 
start the car, and a little “program" takes over. 

When you think about it, your brain stores 
thousands of such tiny programs. They let you 
perform everyday tasks almost on autopilot. 
Without them, every routine action would be like 





a new learning experience. Life might be more 
interesting, like a young child's, but you'd be a 
lot less efficient. 

Computer programs can benefit from the 
same sort of efficiency. After all, a program at its 
most basic level is just a list of instructions tell¬ 
ing the computer how to perform some kind of 
job. That job might be something as simple as 
adding two numbers or something as complex as 
modeling the economy of a large nation. Still, 
even simple jobs can often be broken down into 
several smaller tasks which are executed repeat¬ 
edly. So why make the computer do things the 
hard way? Why not equip your programs with 
the same kind of subprograms that your brain 
seems to use to automate routine tasks? 

This concept of smaller programs within 
larger programs is so powerful that virtually 
every computer language offers some way to do 
it. By identifying these repetitive tasks and turn¬ 
ing them into subprograms or subroutines, you 
can write programs that run faster, consume less 
memory, and are easier to understand and 
modify. 

When To Use A Subroutine 

Your brain acquires a subroutine by rote—it sub¬ 
consciously memorizes a task that you perform 
over and over again. Today's computers aren't 
quite intelligent enough to learn this way, so you 
have to spell it out for them more literally with 
BASIC commands. 

First you have to decide when to take a 
piece of a program and make it into a subroutine. 
This judgment comes naturally after a while, but 
as a general rule, any small task which is per¬ 
formed more than once in a program is a can¬ 
didate for a subroutine. 

Once you've identified this task, you write 
the little routine and make the program detour to 
those lines whenever you need to perform that 
task. At the end of each subroutine, you use the 
command RETURN to automatically go back into 
the main program and proceed with other things. 

Let's try an example. Assume you're writing 
a program that frequently pauses and asks the 
user to press a key. With no subroutines, this is 
how clumsy the program would be: 

90 DIM A$(1):REM This line for Atari only 
100 PRINT "During the Civil War," 

110 PRINT "more American soldiers died" 

120 PRINT "than in all other" 

130 PRINT "American wars combined." 

140 PRINT 'TRESS C AND RETURN TO 
CONTINUE"; 

150 INPUT A$ 

160 IF A$o"C" THEN GOTO 140 

170 PRINT "Poor medical care accounted" 

180 PRINT "for many casualties," 


190 PRINT "but outmoded military tactics" 

200 PRINT "were also to blame." 

210 PRINT "PRESS C AND RETURN TO 
CONTINUE"; 

220 INPUT A$ 

230 IF A$o"C" THEN GOTO 210 

Notice how the lines which ask the user to 
press a key (lines 140-160 and 210-230) are sim¬ 
ply repetitious; only the line number references 
are different. 

In each case these lines keep printing the 
prompt PRESS C AND RETURN TO CONTINUE 
until the user presses the C key. (Make sure to 
press a capital C if you try running this example. 
If you have a TI-99/4A, change every occurrence 
of THEN GOTO to THEN in this and all follow¬ 
ing examples.) A little three-line routine like this 
one might not seem like much, but if it's re¬ 
peated throughout a long program, considerable 
space and programming time would be wasted. 
This is an ideal candidate for a subroutine. 

Why Not GOTO? 

At this point, you might be thinking about build¬ 
ing a subroutine with the GOTO command. After 
all, a subroutine requires a detour from the main 
program, and GOTO is a programming detour 
(see last month's column). Why not just jump to 
the subroutine with GOTO and then exit from it 
the same way? The program might look like this: 

90 DIM A$(1):REM This line for Atari only 
100 PRINT "During the Civil War," 

110 PRINT "more American soldiers died" 

120 PRINT "than in all other" 

130 PRINT "American wars combined." 

140 GOTO 1000 

150 PRINT "Poor medical care accounted" 

160 PRINT "for many casualties," 

170 PRINT "but outmoded military tactics" 

180 PRINT "were also to blame." 

190 GOTO 1000 

200 PRINT "For instance, many battles" 

210 PRINT "were fought with mass charges" 

220 PRINT "of infantry and cavalry." 

230 GOTO 1000 

1000 PRINT "PRESS C AND RETURN TO 
CONTINUE"; 

1010 INPUT A$ 

1020 IF A$o"C" THEN GOTO 1000 
1030 GOTO 150 

At first this seems to fit the bill. The lines 
which await the user's keystroke are grouped to¬ 
gether in a neat subroutine at the end of the pro¬ 
gram. All it takes is a simple instruction—GOTO 
1000—to activate (or call) the subroutine. 

If you try running the program, however, a 
problem soon becomes apparent. The subroutine 
works great the first time it's called. The first 
paragraph of text appears on the screen, followed 
by the prompt, and the program continues print- 


ing when you press C. But after the second time 
the subroutine is called, the program prints the 
second paragraph all over again! In fact, it keeps 
printing the same paragraph no matter how 
many times you press C—it never reaches the 
third paragraph at all. 

GOTO is the culprit. GOTO 1000 works 
okay for calling the subroutine, because the rou¬ 
tine is always at line 1000. But GOTO doesn't 
work so well when returning from the sub¬ 
routine. The line number in the routine's final 
GOTO statement is fixed (GOTO 150), but the 
line number where the program should continue 
after calling the routine keeps changing. What's 
needed is a substitute for GOTO that always 
knows how to pick up where the program left 
off. That substitute is the pair of commands 
GOSUB and RETURN. 

GOSUB: A GOTO With Brains 

If you understood how the above programs 
work, you'll have no trouble at all grasping 
GOSUB and RETURN. GOSUB (which means 
GOto SUBroutine) is merely a smarter version of 
GOTO. The statement GOSUB 1000 does the 
same thing as GOTO 1000—it detours the pro¬ 
gram to line 1000. However, it also makes the 
computer remember where it detoured from. Then, 
when a RETURN statement is encountered, the 
program automatically returns from the sub¬ 
routine and begins executing the statement 
which immediately follows the original GOSUB. 

Here's how the previous example would 
look after GOSUB and RETURN are substituted 
for the GOTO statements that caused the 
problem: 

90 DIM A$(1):REM This line for Atari only 
100 PRINT "During the Civil War," 

110 PRINT "more American soldiers died" 

120 PRINT "than in all other" 

130 PRINT "American wars combined." 

140 GOSUB 1000 

150 PRINT "Poor medical care accounted" 

160 PRINT "for many casualties," 

170 PRINT "but outmoded military tactics" 

180 PRINT "were also to blame." 

190 GOSUB 1000 

200 PRINT "For instance, many battles" 

210 PRINT "were fought with mass charges" 

220 PRINT "of infantry and cavalry " 

230 GOSUB 1000 
240 END 

1000 PRINT "PRESS C AND RETURN TO 
CONTINUE"; 

1020 IF A$o"C" THEN GOTO 1000 
1030 RETURN 

Think how much memory (and program¬ 
ming time) you could save by simply inserting a 
GOSUB 1000 statement whenever you want the 
user to press a key to continue, instead of 


redundantly entering the routine itself each time 
you need it. The memory savings are even more 
dramatic with longer subroutines. 

For that reason alone, GOSUB and RETURN 
are worth their weight in RAM chips. Yet mem¬ 
ory conservation is only one advantage of using 
subroutines in your programs. We already men¬ 
tioned how they can increase execution speed 
and help make programs easier to understand 
and modify. But they can also drastically reduce 
the time you spend writing and debugging a pro¬ 
gram. Once you get a subroutine up and running 
without bugs, you can call it with confidence 
whenever necessary. If an error does result, you 
can be fairly certain that something outside the 
subroutine is causing the error. This narrows 
down your search for the elusive bug. 

Subroutines can also make it less intimidat¬ 
ing to write large, complex programs. By break¬ 
ing a big job down into many smaller jobs, and 
then tackling them one at a time, the program 
seems to fall together much more easily. In fact, 
many programmers keep a library of frequently 
used subroutines and stick them into new pro¬ 
grams wherever needed. 


Questions Beginners Ask 

Q In manuals, books, and articles, I keep 
seeing the term "default." What does de¬ 
fault mean? 

A Default means the way something starts out, 
its normal condition. For example, many 
computer games default to one-player mode. If 
there are two players, you have to let the game 
know by pressing a special key. 

In computer terminology, default can refer to 
the standard setting of a switch, the screen colors 
when you first turn on the computer, the number 
stored in a memory location before it's altered by 
a program, and many other things. For example, 
the LOAD command on a Commodore 64 or 
VIC-20 defaults to tape instead of disk. If you 
type: 

LOAD"PROGRAM NAME" 

the computer assumes you are loading from the 
cassette recorder and responds PRESS PLAY ON 
TAPE. To load a program from the disk drive, 
you have to add a device number to the com¬ 
mand which overrides the default: 
LOAD'TROGRAM NAME",8 
Another example is a dot-matrix printer 
which defaults to a standard typeface. To print in 
a special typeface such as bold or italics, you 
must send the printer a command (usually from 
within a program) which overrides the default 
setting. <g 



INSIGHT: Atari 


Bill Wilkfnsoh' 


Atari Acquires Apple! 

As I write this, the Winter Consumer Electronics 
Show (CES) in Las Vegas has just ended. By now 
you have probably read in the papers and maga¬ 
zines just what real marvels the new Atari 
Corporation introduced at CES. While I didn't 
get a chance to attend CES (though others from 
my company were there), I did have the privilege 
of getting some preshow information about 
Atari's new products. Also, thanks to being just a 
bit nosey, I learned a little about how Atari 
developed their remarkable new computers and 
even a little bit of what's yet to come. 

Purchase Obvious In Retrospect 

(An important aside: The issue of COMPUTE! 
which will carry this article is dated April 1985. 
However, since this issue will most likely appear 
on newsstands and in subscribers' mail by about 
mid-March, you might be reading this before 
April. If so, be sure to keep all of what I am 
about to reveal secret until at least the first of 
April.) 

Reveals Other Buys 

Anyway, as I started to say, I was lucky enough 
to be privy to some early information and 
(thanks to my nosey nature) overhear even more. 
One thing I overheard was a simple question, 
“Should we take the Mac with us?" (An obvious 
reference to an Apple Macintosh.) It seems that 
in the process of designing the 130ST and 520ST 
computers, the engineers at Atari looked at sev¬ 
eral existing computers. Now, no rival companies 
were about to be so generous as to donate ma¬ 
chines. So, looking back, it seems obvious that 
Atari had to go out and buy several—including 
the Mac, of course. 


IBM Failure Described 

In the process of evaluating the various comput¬ 
ers, Atari also was able to look at the 
microprocessors (CPUs) which they used. It 
comes as no surprise that the 8/16 bit 8088 used 
by the IBM PC was rejected early on as being 
unable to achieve the speed Atari desired. So 
what processor got the nod for the 130ST and 
520ST? 

Leonard Tramiel Departs Company 

Although I have managed to enjoy Leonard 
Tramiel's company in several meetings, the one 
time we managed to get in a really interesting 
discussion of processors he had to depart early 
(for another meeting, probably). Before he left, 
he did seem to indicate that his personal choice 
for a CPU might be the National Semiconductor 
32016 and 32032 processors. They are very 
powerful and very orthogonal machines, but 
(and this is speculation on my part) the fact that 
they are available only from National Semi prob¬ 
ably makes choosing them difficult for any 
company. 

In any case. Atari chose to go with the tried 
and true Motorola 68000 series of processors, the 
same one used in the Apple Macintosh and Lisa 
computers. (An aside: The official meaning of the 
ST designation is "Sixteen/Thirty-two" for the 
16-bit bus and 32-bit registers of the 68000 chip. 
XE implies XL compatibility, but Extended.) 

Future Plans Fall Flat 

What about all the loyal Atari 400/800/ 
1200XL/600XL/800XL owners? Has Atari com¬ 
pletely forgotten them? No way! Apple has Mac 
and Lisa, both built around a 68000 chip, in its 
"sort of 32-bit" division, and the lie and lie, both 
using a 650x CPU, in its 8-bit division. 

Lo and behold! We already saw that Atari 



has the 130ST and 520ST built around the 
68000. Does it really surprise you to learn that 
the 65XE and 130XE will be produced using a 
650x processor? And we were even given the 
privilege of-having a set of drawings for a port¬ 
able computer (in the 65 Ox line) dropped flat on 
the table in front of us! 

Original Projections Unrealized 

The same day we saw those plans for the port¬ 
able, we also got to see some of the features that 
the new machines will be sporting. On that day I 
decided that my predictions of success for Atari, 
which I made in this column in December, could 
very well have been ridiculous underestimates. 

Operations Shut Down 

What kind of features impressed me? I think it 
will be obvious to you when you read a spec 
sheet at your local dealer or the other CES cover¬ 
age in this issue. In the meantime. I'll give a brief 
list of what I think are the best features of each 
machine at the end of this column. I tried to ask 
some of my contacts at Atari about a couple of 
things I am not quite clear on, but the lure of 
CES left the software and engineering depart¬ 
ments virtually shut down for these four days. 

Long-Term Outlook Bright 

If there is any area of concern to those of us here 
at Optimized Systems Software, it is about those 
products where our software sales overlap those 
of Atari Corporation. New prices on Atari soft¬ 
ware have made us rethink some of our plans, 
but we think that there will always be sophis¬ 
ticated and/or advanced users out there who will 
be willing to pay a little more for higher quality. 
And we are not alone: The number of companies 
showing Atari-compatible software or hardware 
at CES was almost amazing. Will we stay in the 
Atari software market? How could we not? 

At Last 

"What the heck," you ask, "was all that about?" 
The answer: Every word that you just read was 
true. Even the subheadlines are properly ex¬ 
plained in the text. Oh, I may have bent some 
words here and there to make the headlines 
more spectacular, but that was the whole pur¬ 
pose of this exercise. I always wanted to show 
how you can take an innocuous and/or positive 
review and generate sensational National 
Enquirer-type headlines. 

If you're an acrostics fan, you may have al¬ 
ready caught the significance of the first letter of 
each headline. (Go back and reread them if you 
want a minor laugh.) This is, of course, my an¬ 
nual attempt at some humor. It's not very subtle 
or well-hidden this year, because I thought it 


would be fun to find out how many COMPUTE! 
readers actually plow through all my verbiage. If 
you got to here unscathed, congratulations. Time 
for a complete change of pace. 

New Machine Features 

This is just a simple table of what I feel are the 
most important features of four of the new Atari 
machines. I am sure that more info will be avail* 
able by the time you read this, but maybe these 
specs will whet your appetite. 

65XE 

• 6502-series processor. 

• 64K of RAM. 

• Very, very compatible with 800XL. 

• Nicely sculptured case and keyboard. 

• Cartridge port on rear (where our ugly orange 
cartridges won't be so obtrusive). 

• About $100. 

130XE 

• 128K of1AM (supported as a ramdisk by new DOS 
2.5). 

• Expansion port on rear (used in conjunction with 
cartridge slot). 

• About $150. 


• 68000-series processor. 

• 128K of RAM. 

• 192K of ROM. 

• Uses Digital Research's GEM windowing and dis¬ 
play system—virtually identical in form and 
function to Apple's Macintosh system. 

• Built-in RS-232 interface. 


. Built-in disk controller handles up to four floppy 
disk drives (designed to use very inexpensive 3.5-inch 
drives, 360K each—priced perhaps as low as $100!). 

• DMA-capable expansion port (designed for very fast 


X 200 with four c 
colors). 

• Cartridge slot (up to 128K ROM in 


520ST 

• All the features of the 130ST plus : 

• 512K of RAM instead of 128K. 

• About $600 (Yep . .. that gives you a color "Fat Mac" at 
around $1,000). 

Information Please 

It's time, once again, to respond to some letters. I 
may have made a mistake in publishing the P.O. 
box where you can write me directly, since I find 
myself with about five or six times as much mail 
to answer as I had before. Until I get adjusted to 
answering this much correspondence, please bear 


with ijie. 

For this month, I have decided to select 
some letters which (I think) really need answers. 
Surprisingly, for such varied topics, the answers 
to all may be much the same. 

Bob Dorn, of College Park, Georgia, was the 
first of three or four to ask me how to use an 
Atari 1030 direct-connect modem to upload and 
download files. Well, you got caught in the great 
Atari let's-protect-the-poor-dumb-user game. For 
reasons best understood only by now-extinct 
marketing people at the old Atari, neither the 
835 or 1030 modem came with software support 
for uploading and downloading programs, text 
files, and so on. I guess those marketers never 
used a computer with a modem, so they couldn't 
see any use for the capabilities. 

Luckily, many other people, including a few 
software gurus, found themselves in the same fix 
you are in. One commercial company which 
seems to be doing a lot of work with these 
modems is Gardner Computing, P.O. Box 388, 
Holbrook, NY 11741. I am not endorsing them (I 
have never used any of their products—I have 
only read their ads), and I apologize in advance 
for inadvertently slighting any other companies 
supplying similar software. 

There are other solutions. See the "Readers' 
Feedback" letter headlined "Atari Modem Up¬ 
date" in the February 1985 issue of COMPUTE!. 
There are also some programs floating around in 
public domain user group libraries which allow 
upload/download and more. As a general rule, 
such programs come without documentation (or, 
at most, with a few paragraphs on the disk with 
the program), so you may need to do a little 
detective work to use them. 

Good Local Support 

Again, though, there may be another solution. 
Join your local user group. Come on now, what 
will it cost you? One evening and a couple of 
dollars a month will probably be the best invest¬ 
ment you ever made in computing. And so many 
user groups have people who know the answers. 
To almost anything you ask! 

Another practical reason for joining such a 
group is that Atari has already announced that 
its primary means of providing programming 
support to users will be through the user group 
network. The toll-free phone lines are gone, and 
the support group is decimated. This may be the 
only way to get technical answers in the future 
(aside from writing to me or "Readers' 
Feedback"). 

All of this, and we haven't even mentioned 
the fact that most user groups have literally hun¬ 
dreds of programs available for next to nothing. 
Okay, okay. Some of the programs don't work 


right, are poorly written, are too slow, etc. So 
what? You are getting what you paid for and 
more. If nothing else, a cruddy little Atari BASIC 
subroutine may lead your computer to uses you 
hadn't thought of yet. 

So join, join, join. Why wait five months for 
my answer to appear in this magazine when help 
is available two miles from your home? 

How do you know where/who/when/what 
your local group is? Well, try asking at local com¬ 
puter stores, even those that don't sell Atari 
products. Look in your local paper. Look in 
Atari-oriented magazines, which sometimes have 
listings of clubs. If you are really desperate, send 
me a self-addressed and stamped card or envelope. 
No guarantees, because I don't know where all 
the dubs are, but if there's one on my list I will 
tell you. Please use me only if all else fails, be¬ 
cause (1) I'm always too busy, (2) it may take me 
some time to answer, and (3) if I ask my kids to 
help me with this, they will charge me. 

Deluged With Information 

From going to users who can't find what they 
need, we go to a couple of readers who have 
found too much. Jamie Patterson, of Hooker, 
Oklahoma, sent me a well-argued plea for some 
help in choosing material about his three-month- 
old baby, an 800XL computer. I quote: "How 
does a three-month-old know which books to 

Darned good question. My usual answer, 
when I want to choose a new computer book, is 
to go to two or three bookstores that carry a cou¬ 
ple of hundred computer books each and browse. 
This works because there are at least a dozen 
such bookstores within reasonable distance of my 
house. Now, I have to admit I don't know where 
Hooker, Oklahoma, is, but if it isn't within 20 
miles of a major computer bookstore, my method 
won't work for Jamie. What can he do? 

The editors of COMPUTE! might like me to 
answer, "Buy a COMPUTE! book." But whatever 
book you buy, you must choose one which is at 
the right level for you. From COMPUTE! Books, 
the most general material may be found in the 
First, Second, and Third Book of Atari, along with 
the two books on Atari Graphics. Some, but not 
all, of this material is relevant to someone who 
has learned the fundamentals of Atari BASIC. 

Suppose, though, that you aren't even to 
that level yet. You don't know a PRINT from a 
PLOT statement. Where do you turn? Since Atari 
stopped shipping copies of Inside Atari BASIC 
with the XL computers, buyers have been left to 
choose their own tutorial. And what should they 
choose? 

My trouble is that every time I look at a 
book that purports to teach BASIC (or word 
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processing or assembly language or ...), I find 
something wrong. I don't like the order of 
presentation of the topics. There are mistakes in 
the section on how to speed up your programs. 
The author encourages poor programming style. 
The list goes on and on. So I refuse to make a 
firm recommendation. 

The Great Book Survey 

What, then, can Jamie Patterson and others like 
him do? What else? Join a user group. Ask other 
Atari owners. Ask to look at their books. Okay, 
so maybe none of the over-200 user groups is 
close enough to Jamie. And, besides, he asked me 
for an answer. I guess I should do something, 
right? 

So here it comes. I am asking you, my read¬ 
ers, to make some comments on the books you 
have learned from. Don't stick to learning 
BASIC. Any aspect of Atari computers is eligible, 
even manufacturers' manuals. To make life easier 
for me, just send the title(s) of the book(s), the 
level (1 to 10, with 1 being rank beginner), and 
your overall rating (0 for trash to 10 for perfec¬ 
tion). A postcard will do fine. 

I don't want any experts evaluating these 
books; I can mishandle that aspect myself. In¬ 
stead, I want actual real-life experiences. Did or 
did not the book teach you what it said it would? 
If it did, was it an uphill battle or did the style 
make it downright easy for you? I can't respond 
personally to these rating cards, but I will report 
the results received by April 20 in the August or 
September issue (sorry, but that's the fastest 
turnaround possible). 

Translators, Again 

Robert Glover, of Cleveland, Tennessee, has 
been the proud owner of an Atari 400, an 800, 
and now an 800XL. He asks me why he can't 
simply use the binary save option of Atari DOS 
to make a copy of the 800's operating system 
ROMs and then load that file into his 800XL as a 
home-brew translator disk. He suggests that I 
perform this service in my column. 

Well, in theory, and with some modifications 
to his method, I might be able to do so. Why 
won't I? First, there are several problems to over¬ 
come. Two of the simpler examples: (1) You can't 
write/save ROM directly with DOS 2.0S; you 
have to copy it down to RAM first. (2) Joystick 
ports 3 and 4 are used for output in an 800XL 
and for input in an 800. 

Also, how many readers have access to both 
an 800 and 800XL? And, finally, why go to that 
kind of trouble when the translator disks are so 
available? 

Ah, but that last point was raised by Mr. 
Glover. He says he cannot find the translator 
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disks anywhere. Hmmmm. Guess where I am 
going to suggest he look? Right. Ask your local 
user group. And that brings us back to the quan¬ 
dary of the last reader: What if there is no user 
group nearby? 

I have a couple of partial solutions. First, 
there are a few mail-order organizations which, 
in addition to selling commercial software, sell 
public domain programs for reasonably low 
prices. Right now, LotsaBytes (15445 Ventura 
Blvd., Suite 10, Sherman Oaks, CA 91413) seems 
to be the leader in this category, but I should 
also mention DynaComp, Antic, and ANALOG 
(the latter two offer primarily games and BASIC 
utilities from their magazines). 

Perhaps even better, many user groups (es¬ 
pecially the larger ones) allow mail-order 
memberships. Since there are so many of these 
groups just crying for members, I hesitate to 
recommend one over another. But because their 
newsletter has been around the longest and may 
have the greatest number of readers, I will at 
least mention the very friendly people of ACE 
(3662 Vine Maple Dr., Eugene, OR 97405). 

So my message this month is clear: Atari is 
very, very, very much alive and well. Keep your 
interest in your machine similarly healthy by 
joining a user group. © 


WOW! 













IBM BASIC’s Undocumented 
SHELL Command 

Midhael A. Covington' 


With DOS 3.0, IBM has announced a number of 
new features for disk BASIC. At least one of them’ is 
actually present in DOS 2.0 and 2.1 as well, though 
the manuals do not mention it. That feature is a 
command called SHELL that allows you to execute 
DOS commands from within BASIC. (The technique 
does not work with PCjr Cartridge BASIC.) 


The SHELL command in IBM BASIC takes one 
parameter, a character string containing the DOS 
command to be executed. SHELL works by load¬ 
ing, from drive A, a second copy of 
COMMAND.COM (the DOS command proces¬ 
sor) and invoking it as a subprocess. (Note that 
this implies that COMMAND.COM must be 
present on the disk in drive A when the SHELL 
command is executed.) The top level 
COMMAND.COM and the BASIC interpreter are 
in suspended animation until the subprocess 
finishes; then control returns to BASIC. 

SHELL handles the cursor somewhat awk¬ 
wardly. When the SHELL command is executed, 
the screen is cleared from the current cursor po¬ 
sition to the bottom; DOS writes its output there, 
scrolling as needed (the twenty-fifth line scrolls 
along with the others). But when control returns 
to BASIC, the cursor suddenly appears one line 
below where it was when the subprocess started, 
ignoring all screen activity that took place under 
the subprocess. 

The best way to prevent chaos on the screen 
is to execute a CLS (dear-screen) immediately 
after each SHELL, or as soon afterward as you're 
done looking at the output. 

Not A Child 

The one command that SHELL cannot issue, 
either directly or indirectly, is BASIC (or 


BASICA). If you try to do this, you get the mes¬ 
sage "You cannot run Basic as a Child of 
Basic"—naturally enough, you can't run BASIC 
in the subprocess because most of BASIC is in 
ROM and there's only one copy of it in the ma¬ 
chine. If you issue a SHELL and 
COMMAND.COM is not on drive A, you get a 
"File not found" error within BASIC. 

The most useful SHELL commands are 
probably: 

SHELL "A:" 

SHELL "B:" 

and the like, to change logged disks. These are 
foolproof commands; they produce no messages 
to clutter up the screen, and they can't terminate 
abnormally. 

You can also use SHELL without parameters, 
in immediate mode, to enter the DOS command 
mode. The advantage of this over SYSTEM is 
that when you're done issuing DOS commands, 
you can type EXIT and return to BASIC with 
your program undisturbed. 

Most kinds of errors in the subprocess will 
return you to BASIC with no problem, but a few, 
such as typing A in response to "Abort, Retry, 
Ignore," will leave you in the DOS command 
level of the subprocess, in which case you must 
type EXIT to get back to BASIC. 

One At A Time 

Don't issue several SHELL commands in succes¬ 
sion if you can avoid ip each of them loads 
COMMAND.COM all over again. Instead, if you 
have a series of commands to issue, write them 
onto a .BAT file from within BASIC, and give 
one command to run the whole file. 

The accompanying program demonstrates 



















Apple SuperFont 

Custom Character Set Graphics 
For The Apple 

Tim Vi©%r, Editorial Programmer 


Here's a significant enhancement for graphics on 
Apple II-family computers. With "Apple 
SuperFont," you can now place upper- and lower¬ 
case text anywhere on the high-resolution screen. In 
addition, you're not limited to the built-in character 
set, either—you can easily define foreign character 
sets, italics, boldface, and underline fonts, as well as 
shapes for high-speed animated games in BASIC. 
Apple SuperFont is an all-new, original version of 
the SuperFont series of programs published by 
compute! for Atari, Commodore 64, and TI 
computers and adds severdl new features especially 
for the Apple. It requires a 48K or 64K Apple II+, 
Apple lie, or Apple lie, with either DOS 3.3 or 
ProDOS. 


Without resorting to machine language, program¬ 
ming high-speed graphics is difficult on the 
Apple. High-resolution graphics look nice, but 
shape tables are too slow for most animation 
purposes. One alternative is to use character 
graphics for animation. Characters can move a 
whole block (character position) at a time, and 
can be placed on the screen with a simple PRINT 
statement. Unfortunately, ordinary Apple charac¬ 
ters aren't very suitable for games or even busi- 

But now there's a way around these prob¬ 
lems. With "Apple SuperFont" and its 
accompanying utility programs, you can easily 
redefine a character into practically any shape 
you want and print it directly on the hi-res 
graphics screen. Custom character sets are a snap 
to design, and fast animation is as simple as 
printing a character, erasing it, and printing it 
again in a new location. 

Several programs already exist for printing 
characters on the hi-res screen, including HRCG 
(High Resolution Character Generator), which is 
part of the Apple DOS Toolkit. The Apple 


SuperFont HROUT program works much like 
HRCG, putting characters on the high-resolution 
screen from a table of character images, but the 
Apple SuperFont system is much more versatile. 

The Apple SuperFont Editor makes it easy 
for you to create character sets (fonts) for use 
with HRCG or HROUT. Special features help 
you design multicharacter shapes and allow you 
to see the effects of the Apple's unusual use of 
color in hi-res graphics. Once you've created or 
customized a character set, you can easily use 
these fonts in your own programs. 

Typing Apple SuperFont 

To run SuperFont, you need to have four files on 
the same disk: APPLEFONT, APPLEFONT2, 
HROUT, and NORMAL.SET. There are two dif¬ 
ferent versions of APPLEFONT. Program 1 is for 
using SuperFont with DOS 3.3. Program 2 shows 
the changes necessary to use Program 1 with 
ProDOS. The other three files need no changes 
to be used with either disk operating system. 

APPLEFONT2 (Program 3, the Apple 
SuperFont Editor), NORMAL.SET (Program 4), 
and HROUT (Program 5) are all machine lan¬ 
guage binary files and must be entered with the 
Apple's built-in machine language editor (mon¬ 
itor). It's easy; you don't need to understand 
machine language to use these programs. 

Here's how to type them in. To enter the 
monitor, type CALL —151. The Applesoft 
prompt (normally a ]) will be replaced by the 
monitor's prompt, an asterisk (*). To enter a line 
from the listing, first type in the four-digit hexa¬ 
decimal number, then type a colon (:) instead of 
the hyphen shown in the listing produced by the 
monitor. This is the address where you'll enter 
the rest of the line. Type in the rest of the line 
after the colon, leaving a space between each 
two-digit number. After eight numbers, press 
RETURN and enter the address for the next line. 



Again, use a colon instead of the hyphen shown 
in the program listing. If you want to review 
what you've entered to check for accuracy, you 
can list a block of data by typing the address of 
the first location in the range, then a period, then 
the last address, and pressing RETURN. 

Once you've entered one of the machine 
language programs, save it to disk using the 
BSAVE command. This command can be used ei¬ 
ther from BASIC or from the monitor (you can 
exit the monitor and return to BASIC by pressing 
CTRL-C, then RETURN). To BSAVE Program 3 
(APPLEFONT2), the command is: 

BSAVE APPLEFONT2,A$1000,L$FE0 
Save Program 4 (NORMAL.SET) by entering: 

BSAVE NORMAL.SET,A$8D00,L$300 
Save Program 5 (HROUT) by entering: 

BSAVE HROUT,A$300,L$58 

Because of the length of APPLEFONT2, typ¬ 
ing mistakes could be difficult to find. As a 
check, BLOAD APPLEFONT2 and enter the 
following line, then hit RETURN: 

S-0 : FOR 1=4096 TO 8159 : S=S+PEEK(I): NEXT : 

PRINT S 

If the result of this calculation is not 365090, 
there is at least one error in your copy of 
APPLEFONT2. To help locate errors, we've in¬ 
cluded a small checksum program (Program 6). 

To use it, BLOAD APPLEFONT2, then run Pro¬ 
gram 6. If you have mistyped some data, it will 
tell you where to look to find the mistake. 

When all the files are entered and saved to 
disk, type RUN APPLEFONT. APPLEFONT first 
checks to see which operating system is in your 
Apple. If the correct operating system for this 
version of APPLEFONT is present, it will 
BLOAD the other three files, and connect 
HROUT to the standard character output routine. 
APPLEFONT2, the SuperFont Editor, is started 
with a CALL to 4096. From then on, the 
SuperFont Editor is in complete control except 
when it needs to access the disk drive. If you ask 
to load or save a character set, control returns to 
the BASIC program, the file is transferred using 
BASIC's disk access commands, and the 
SuperFont Editor program is CALLed again. 

Using The SuperFont Editor 

Characters are designed and edited on a grid that 
represents 32 (vertical) X 55 (horizontal) pixels. 
Each cell in the grid is a fourfold enlargement of 
actual size. Individual cells can be turned on 
(white) or off (black) with the bit-editing func¬ 
tions, and blocks of cells can be copied from one 
place to another on the screen. Patterns of 7 X 8 
cells can be saved from the screen to the charac¬ 
ter set being edited with the Put command. The 
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The main editing screen of "Apple SuperFont," showing 
the design grid, an option menu, and the Apple's built-in 
character set (NORMAL.SET). 


Get command does just the reverse, pulling a 
character from the character set onto the editing 

All of the features of the Editor are con¬ 
trolled with a series of four menus, entitled Bit 
Edit, Charsets, Utility, and Display. Each of these 
menus contains three to six selections. Only one 
menu is displayed on the screen at a time. 

To change menus, press the space bar. The 
next menu title will be printed on the screen, 
along with its menu selections. The top selection 
will be printed in inverse characters to indicate 
that it has been chosen. To select a different 
menu item, use the left- and right-arrow keys. 

The large cursor bar moves up or down the 
menu to show you which selection is active. 

Some menu items, like Clear Screen or Save 
Set, wait for you to press the RETURN key 
before performing their functions. 

Three Cursors 

You will be using three visually distinctive 
cursors in the SuperFont Editor: the bit cursor, 
the box cursor, and the character cursor. When a 
menu item is selected, one of the cursors may be¬ 
gin to flash, indicating that it can be moved. The 
cursors are controlled by a keypad centered on 
the D key: 
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Using the Copy command, you can duplicate shapes on 
the editing grid quickly and easily, as demonstrated with 
this Space Invaders-fype character. 


The bit cursor is a 1 X 1 cell box displayed 
on the editing screen. It flashes whenever the Bit 
Edit menu is displayed. Moving the bit cursor 
around on the editing screen sets (white) or 
clears (black) the cells that the cursor passes 
over. In other words, the bit cursor leaves a trail 
of black or white behind it. Selecting Black or 
White changes the color drawn when the bit 
cursor is moved. If you want to move the bit 
cursor without drawing on the screen, select the 
Move option. 

The box cursor is a box displayed on the 
editing screen, but its size can be changed. It can 
be as small as a 1 X 1 cell, or as large as the en¬ 
tire editing screen. When you're using a utility 
such as Copy or Flip, the box cursor outlines the 
area on which the utility will operate. These util¬ 
ities can be used on a character, part of a charac¬ 
ter, on shapes made up of several characters, or 
on a portion of a character, simply by changing 
the size of the box. Pressing the RETURN key 
when Flip is selected turns the contents of the 
box cursor upside down, and the Mirror function 
reverses left and right sides of the box. The In¬ 
vert function changes all of the white cells inside 
the box to black cells, and all black cells to 
white. When Copy is selected, the cursor pad 
controls a second box cursor, which initially 
appears on top of the original box. Pressing the 
RETURN key copies the contents of the original 
box to the second box. 

You can also use the box cursor to select the 
7X8 cell character pattern for the Put and Get 
functions. The character cursor, located in the 
character set displayed at the bottom of the 
screen, flashes when the Get or Put function is 
selected. Use it to select the character that is the 
source of the Get or the destination of the Put. 


The contents of the box cursor are displayed 
at actual size (one cell = one pixel) in the upper- 
right corner of the screen. Two parameters, HB 
and PX, affect how colors are presented. Pressing 
the RETURN key when the High Bit menu entry 
is selected changes the setting of HB. In Apple 
hi-res graphics, the status of seven one-bit pixels 
is stored in the lower seven bits of a byte in 
memory. The eighth bit, the most significant bit, 
controls the colors in which these bits will be 
drawn. When drawing on the high-resolution 
screen in BASIC, the high bit is clear when 
HCOLOR is between zero and three, and is set 
when HCOLOR is between four and seven. The 
display is in blue and orange when the high bit 
is set, or green and violet when the high bit is 

The Even/Odd menu entry controls whether 
this display starts on an even or an odd pixel 
(PX). When a shape is shifted by one bit, the 
colors in the display are reversed (blue for 
orange or green for violet). The alignment of the 
shape is changed by pressing RETURN when 
Even/Odd is selected. 

At the bottom of the screen, all of the 
characters in a 96-character set are shown. With 
the RAM/ROM function in the Display menu, 
the character set displayed can be either the set 
you are currently editing or the hardware charac¬ 
ter set in your Apple. Get and Put operate only 
on the RAM character set no matter which set is 
being displayed. 

HROUT, The Character Generator 

Apple SuperFont uses a machine language 
graphics utility called HROUT, for high- 
resolution output. HROUT links into the stan¬ 
dard character output vector and permits text to 
be displayed on either hi-res screen. Because the 
standard text output routine also remains active, 
the PRINT command, and any other text com¬ 
mands, can be used to create hi-res text. 
HROUT's only limitation is that it cannot per¬ 
form screen scrolls at the bottom of the screen. 

To use HROUT in your own programs, 
BLOAD it into memory. It can be loaded any¬ 
where in memory, but to make things simpler, 
we'll use location $300. First, let HROUT know 
which character set to use by POKEing the ad¬ 
dress of the character set into locations 6 and 7, 
low byte first. If you put your character set at 
$8D00, the POKES are: 

POKE 6,0 : POKE 7,141 

If you are using DOS 3.3, you can activate 
HROUT by entering: 

POKE 54,0 : POKE 55,3 : CALL 1002 

When in immediate mode, these commands 
have to be entered together on a multistatement 


line (separated by colons). They can be on sepa¬ 
rate lines in a BASIC program, but the three 
commands should be executed one after another. 
Since locations 54 and 55 are being POKEd with 
the low and high bytes of the address of 
HROUT, these POKEs will be different if you put 
HROUT somewhere other than $300. 

From ProDOS, it's easier to turn on HROUT. 
Just type 
PR# A$300 

Avoiding Screen Scrolls 

Since HROUT concludes by calling the standard 
ROM routine for displaying a character on the 
text screen, all cursor control remains the same. 
You can move to any location on the screen by 
using the HTAB and VTAB commands. HOME 
still moves the cursor to the upper left of the 
screen, but will not clear the hi-res screen. To get 
the equivalent of a text HOME, use HOME : 
CALL —3092. The routine at —3092 clears the 
current hi-res screen and turns on hi-res 
graphics. 

If you need to know what's where on the 
screen, you can PEEK to the text screen. By tak¬ 
ing a couple of precautions, both text and hi-res 
screens should be the same. First of all, make 
sure that you dear both screens at the same time, 
as mentioned above. Second, don't let the text 
screen scroll. In order to make HROUT as small 
(88 bytes) and fast as possible, no provision was 
made for scrolling the screen. This could even be 
to your advantage for many applications, but you 
have to be careful if you want the text and 
graphics screens to agree. 

The biggest problem arises when you print 
to the last character on the twenty-fourth line. 
Even if you follow the PRINT statement with a 
semicolon, the cursor will wrap onto the twenty- 
fifth line and the screen will scroll. There is a 
solution: Fool the computer into thinking the 
screen has 25 lines by using POKE 35,25. The 
output routine will then have no qualms at all 
about advancing the cursor to the twenty-fifth 
line, leaving it there, and even printing there. A 
lot of responsibility now rests on your shoulders, 
because the twenty-fifth line doesn't really exist. 
Printing something there is the same thing as 
POKEing out of the range of the text screen. That 
could cause significant problems. 

If you change the text attribute with the 
INVERSE or FLASH commands, the bit patterns 
will be reversed before they are plotted on the 
screen, inverting the character. The NORMAL 
command also works, canceling inverted 
printing. 

Now you can label high-resolution charts 
and graphs with a choice of any font, and you 


can design these fonts yourself with the Apple 
SuperFont Editor. Also, letters of the alphabet 
can become detailed shapes, permitting fast high- 
resolution game graphics in BASIC. In fact, we've 
started using this technique ourselves for some of 
the Apple games published in COMPUTE!. 


Program 1 : Apple SuperFont For DOS 3.3 
(APPLEFONT) 






Program 2: Apple SuperFont ProDOS 
Modifications 



Program 3: Apple SuperFont Editor 
(APPLEFONT2) 

1000- 4C 53 12 
1008- 00 05 05 
1010- 00 07 08 
1018- 04 03 05 
1020- 82 00 01 
1028- 00 00 00 
1030- 00 00 00 
1038- 20 85 E6 
1040- 20 09 ID 
1048- 20 00 ID 
1050- C8 C8 C8 
1058- A2 00 A0 
1060- A0 80 20 
1068- E8 E0 E0 
1070- 85 32 A9 
1078- 8D 23 10 













468- 60 C9 00 30 
470- 8D 06 10 60 
478- C9 8D DO 5B 
480- OA 10 8D 2C 
488- 8D 24 10 A9 
490- AD 09 10 8D 
498- 10 8D 23 10 
4A0- 10 20 1A 11 
4A8- 02 38 24 18 
4B0- 2A 10 CE 23 
4B8- 2F 10 FO 02 
4C0- 10 OD 32 10 
4C8- 1A EE 2C 10 
4D0- 24 10 DO BC 
4D8- 70 12 20 07 
4E0- DO 53 20 38 
4E8- 8D 2C 10 AD 
4F0- 10 A9 00 8D 
4F8- 10 8D 2A 10 
500- 23 10 AC 31 
508- 32 10 4E 32 
510- 00 8D 2D 10 
518- 2A 10 CE 23 
520- 32 10 OA OA 
528- 2C 10 EE 31 
530- DO C4 20 DA 
538- AD 06 10 38 
540- A9 00 85 IB 
548- 26 IB CA DO 
550- 69 8A 85 IB 
558- 68 C9 8D DO 
560- 12 4C 70 12 
568- C9 8D DO 04 
570- 4C 70 12 8D 
578- A2 IF 9D 00 
580- A9 FF 85 32 
588- FB A9 00 85 
590- A7 15 FO 06 
598- DO F5 20 6A 
5A0- 9D 00 OE CA 
5A8- CE D4 C5 D2 
5B0- C5 AO CF C6 
5B8- D2 Cl C3 D4 
5C0- C5 D4 BA 8D 
5C8- 10 CA DO 03 
5D0- DO 03 4C EE 
5D8- 4C 37 16 CA 
5E0- 16 CA DO 03 
5E8- DO 03 4C El 
5F0- 19 A9 01 8D 
5F8- 27 10 OD 28 
600- 27 10 18 6D 
608- A9 01 8D OB 
610- 10 C9 38 DO 
618- AD 28 10 18 
620- 02 A9 01 8D 
628- OA 10 C9 21 
630- 10 20 8F 11 
638- 31 19 A9 01 
640- 27 10 OD 28 
648- 27 10 18 6D 
650- A9 00 8D OD 
658- 10 C9 38 DO 


03 38 E9 60 
20 07 14 68 
20 38 15 AD 
10 AD OC 10 
00 8D 31 10 
2A 10 AD OB 
A9 00 8D 32 
AD 2D 10 FO 
6E 32 10 EE 
10 DO EA AD 
A9 80 6E 32 
AC 31 10 91 
EE 31 10 CE 
20 6E 10 4C 

14 68 C9 8D 

15 AD OA 10 
OC 10 8D 24 
31 10 AD 09 
AD OB 10 8D 
10 B1 1A 8D 
10 A9 00 69 
20 9D 10 EE 
10 DO EB AD 
8D 2F 10 EE 
10 CE 24 10 
IB 4C 70 12 
E9 AO 85 1A 
A2 03 06 1A 
F9 AS IB 18 
60 20 31 19 
04 A9 00 FO 
20 31 19 68 
A9 01 DO 03 
20 OE A9 AO 
OE CA 10 FA 
A9 11 20 5B 
24 AO 00 B9 
20 ED FD C8 
FD BD 00 02 
10 F7 60 C5 
AO CE Cl CD 
AO C3 C8 Cl 
C5 D2 AO D3 
00 48 AE 22 
4C F8 13 CA 
15 CA DO 03 
DO 03 4C EB 
4C 66 17 CA 
17 00 20 31 
15 10 68 AD 
10 FO 35 AD 
OB 10 DO 02 
10 18 6D 09 
03 CE OB 10 
6D OC 10 DO 
OC 10 18 6D 
DO 03 CE OC 
4C 70 12 20 
8D 17 10 AD 
10 FO 32 AD 
OD 10 10 02 
10 18 6D OF 
03 CE OD 10 


1660- AD 28 10 
1668- 02 A9 00 
1670- 10 10 C9 
1678- 10 68 C9 
1680- 1C AD OA 
1688- OE 10 8D 
1690- 8D 24 10 
1698- 10 AD 23 
16A0- 24 10 8D 
16A8- B9 00 OD 
16B0- A9 01 8D 
16B8- 8D 2C 10 
16C0- 10 20 9D 
16C8- 26 10 AD 
16D0- 10 CD 24 
16D8- 10 EE 25 
16E0- 6D OC 10 
16E8- 4C 70 12 
16F0- 8D 15 10 
16F8- 8D DO 68 
1700- 10 8D 23 
1708- 09 10 8D 
1710- 10 E9 00 
1718- 10 8D 2C 
1720- 2A 10 20 
1728- 3D BA 1C 
1730- 2D 10 AD 
1738- AD 26 10 
1740- 10 EE 24 
1748- 09 10 FO 
1750- C5 EE 23 
1758- OA 10 18 
1760- 10 DO A4 
1768- 19 A9 01 
1770- 19 68 C9 
1778- 1C AD OA 
1780- 6D OC 10 
1788- AD 09 10 
1790- 10 AD 23 
1798- 24 10 8D 
17A0- B9 00 OD 
17A8- A9 01 8D 
17B0- 8D 2C 10 
17B8- 10 20 9D 
17C0- 26 10 AD 
17C8- 10 CD 24 
17D0- 10 AD 25 
17D8- 05 CE 25 
17E0- 12 20 31 
17E8- 10 20 3F 
17F0- 43 20 70 
17F8- 2C 10 AD 
1800- 20 56 1C 
1808- 1C DO 03 
1810- 8D 2D 10 
1818- 10 AD 09 
1820- CD 2A 10 
1828- AD OA 10 
1830- 2C 10 DO 
1838- 20 31 19 
1840- 03 4C 63 
1848- 7A 18 CA 
1850- CA DO 03 


18 6D OE 10 10 
8D OE 10 18 6D 
21 DO 03 CE OE 
8D DO 6A 20 70 
10 8D 23 10 AD 
25 10 AD 09 10 
AD OD 10 8D 26 
10 8D 2C 10 AD 
2A 10 20 56 1C 
3D BA 1C FO 02 
2D 10 AD 25 10 
AD 26 10 8D 2A 
10 EE 24 10 EE 
09 10 18 6D OB 
10 DO C3 EE 23 
10 AD OA 10 18 
CD 23 10 DO A5 
20 31 19 A9 01 
20 3F 19 68 C9 
20 70 1C AD OA 
10 8D 25 10 AD 

24 10 18 6D OB 
8D 26 10 AD 23 
10 AD 24 10 8D 
56 1C B9 00 OD 
FO 02 A9 01 8D 

25 10 8D 2C 10 
8D 2A 10 20 9D 
10 AD 26 10 CD 
05 CE 26 10 BO 
10 EE 25 10 AD 
6D OC 10 CD 25 
4C 70 12 20 31 
8D 15 10 20 3F 
8D DO 68 20 70 
10 8D 23 10 18 
E9 00 8D 25 10 
8D 24 10 8D 26 
10 8D 2C 10 AD 
2A 10 20 56 1C 
3D BA 1C FO 02 
2D 10 AD 25 10 
AD 26 10 8D 2A 
10 EE 24 10 EE 
09 10 18 6D OB 
10 DO C3 EE 23 
10 CD OA 10 FO 
10 BO AA 4C 70 

19 A9 01 8D 15 

19 68 C9 8D DO 
1C AD OA 10 8D 
09 10 8D 2A 10 
B9 00 OD 3D BA 
A9 01 2C A9 00 

20 9D 10 EE 2A 
10 18 6D OB 10 
DO DB EE 2C 10 
18 6D OC 10 CD 
C6 4C 70 12 48 
AE 22 10 CA DO 
18 CA DO 03 4C 
DO 03 4C 94 18 
4C B2 18 CA DO 









C48- D4 DO D8 BA AO C5 D6 CS 
CSO- CE CF C4 C4 AO 00 AD 2A 
C58- 10 OA OA 8D 2B 10 AD 2C 
C60- 10 29 07 AA AD 2C 10 4A 
C68- 4A 4A 18 6D 2B 10 A8 60 
C70- AD OA 10 8D 2C 10 AD OC 
C78- 10 8D 23 10 AD 09 10 8D 
C80- 2A 10 AD OB 10 8D 24 10 
C88- 20 1A 11 B9 00 OD CE 2D 
COO- 10 30 05 ID BA 1C DO 03 
C98- 3D B2 1C 99 00 OD EE 2D 
CAO- 10 EE 2A 10 CE 24 10 DO 
CA8- DF EE 2C 10 CE 23 10 DO 
CBO- CB 60 FE FD FB F7 EF DF 
CB8- BF 7F 01 02 04 08 10 20 
CCO- 40 80 8D AO AO AO AO AO 
CC8- AO AO AO AO AO AO AO AO 
CDO- AO AO AO AO AO AO AO AO 
CDS- AO AO AO AO AO AO AO AO 
CEO- AO AO 00 FF 00 FF 00 FF 
CE8- 00 FF B7 FF 00 FF 00 FF 
CFO- 00 FF 00 FF 00 FF 00 FF 
CF8- 00 FF 00 FF 00 FF 00 FF 
DOO- 4C 05 IF 4C 22 IE 4C C4 
D08- ID 4C F6 IE 00 00 00 00 
DIO- 00 00 00 00 00 A5 1C 51 
D18- 26 25 30 51 26 91 26 60 
D20- 85 45 86 46 84 47 60 A5 
D28- 45 A6 46 A4 47 60 A5 1C 
D30- 4A 4A 4A 4C 40 ID A5 1C 
D38- 4A 4C 40 ID A5 1C 4A 4A 
D40- 29 OF A8 B9 4F 10 24 1C 
D48- 10 02 09 80 85 1C 60 00 
D50- 11 22 33 44 55 66 77 08 
D58- 19 2A 3B 4C 5D 6E 7F 00 
D60- 04 08 OC 10 14 18 1C 00 
D68- 04 08 OC 10 14 18 1C 01 
D70- 05 09 OD 11 15 19 ID 01 
D78- 05 09 OD 11 15 19 ID 02 
D80- 06 OA OE 12 16 1A IE 02 
D88- 06 OA OE 12 16 1A IE 03 
D90- 07 OB OF 13 17 IB IF 03 
D98- 07 OB OF 13 17 IB IF 81 
DAO- 82 84 88 90 AO CO 81 83 
DA8- 87 8F 9F BF FF FF FE FC 
DBO- F8 FO EO CO 00 2A 55 7F 
DB8- 80 AA D5 FF 22 11 77 5D 
DCO- A2 91 F7 BB 08 20 20 ID 
DC8- CO CO 90 03 4C B8 IF AC 
DDO- OD ID B9 9F ID 85 30 A5 
DD8- 27 29 IF 05 E6 85 27 A5 
DEO- 47 38 ED 10 ID AA 6E 11 
DE8- ID 10 17 E8 AC OC ID 20 
DFO- 15 ID CA FO 23 AD 11 ID 
DF8- 18 20 D3 F4 20 3C ID 4C 
EOO- EC ID CA AC OC ID 20 15 
E08- ID E8 FO OC AD 11 ID 20 
E10- D3 F4 20 3C ID 4C 03 IE 
E18- A5 47 8D 10 ID 20 27 ID 
E20- 28 60 08 20 20 ID 90 07 
E28- EO 18 90 03 4C B8 IF AO 
E30- 00 8C OE ID 8E OF ID 28 
E38- 08 90 03 EE OE ID A5 27 


1E40- 29 IF 05 E6 85 27 AD OF 
1E48- ID A2 EO 8E 12 ID AE OE 
1E50- ID 8E 13 ID 4E 13 ID A2 
1E58- 06 90 03 69 IF 38 2E 13 
1E60- ID CD 12 ID 90 06 EE 13 
1E68- ID ED 12 ID 4E 12 ID CA 
1E70- DO EC 8D 14 ID AE OD ID 
1E78- AC OC ID CC 13 ID DO IE 
1E80- EC 14 ID 90 08 BD A6 ID 
1E88- AE 14 ID 3D AD ID BO 09 
1£90- BD AD ID AE 14 ID 3D A6 
1E98- ID 85 30 4C EB IE 90 27 
1EAO- BD A6 ID 85 30 20 15 ID 
1EA8- 20 36 ID CE OC ID AC OC 
1EB0- ID CC 13 ID FO 06 A5 1C 
1EB8- 91 26 BO EC AE 14 ID BD 
1 ECO- AD ID 85 30 4C EB IE BD 
1EC8- AD ID 85 30 20 15 ID 20 
1 EDO- 2E ID EE OC ID AC OC ID 
1ED8- CC 13 ID FO 06 A5 1C 91 
1EE0- 26 90 EC AE 14 ID BD A6 
1EE8- ID 85 30 20 15 ID 8E OD 
1EF0- ID 20 27 ID 28 60 08 20 
1EF8- 20 ID 29 OF A8 B9 B4 ID 
1F00- 85 1C 4C 9B IF 08 20 20 
1F08- ID 90 07 EO 18 90 03 4C 
1F10- B8 IF CO CO 90 03 20 B8 
1F18- IF A9 01 2D 10 ID FO 03 
1F20- 20 3C ID A9 03 2D OC ID 
1F28- FO 07 AA 20 36 ID CA DO 
1F30- FA A5 47 8D 10 ID A5 46 
1F38- 8D OF ID AO 00 8C OE ID 
1F40- 28 08 90 03 EE OE ID 2C 
1F48- 10 ID 10 02 AO 50 50 02 
1F50- AO 28 84 26 A9 08 2D 10 
1F58- ID FO 06 A9 80 05 26 85 
1F60- 26 AD 10 ID 29 3F A8 B9 
1F68- 5F ID 85 27 AD OF ID A2 
1F70- EO 8E 12 ID AE OE ID 8E 
1F78- OC ID 4E OC ID A2 06 90 
1F80- 03 69 IF 38 2E OC ID CD 
1F88- 12 ID 90 06 EE OC ID ED 
1F90- 12 ID 4E 12 ID CA DO EC 
1F98- 8D OD 10 A9 01 2D 10 ID 
1FA0- FO 03 20 3C ID A9 03 2D 
1FA8- OC ID FO 07 AA 20 2E ID 
1FB0- CA DO FA 20 27 ID 28 60 
1FB8- AO 00 B9 C6 IF 20 ED FD 
1FC0- C8 CO 19 DO F5 00 D3 C3 
1FC8- D2 C5 C5 CE AO C2 CF D5 
1FD0- CE C4 Cl D2 D9 AO C5 D8 
1FD8- C3 C5 C5 C4 C5 C4 8D 00 

Program 4: Apple SuperFont normal.set 

8D00- 00 00 00 00 00 00 00 00 
8D08- 08 08 08 08 08 00 08 00 
8D10- 14 14 14 00 00 00 00 00 
8D18- 14 14 3E 14 3E 14 14 00 
8D20- 08 3C OA 1C 28 IE 08 00 
8D28- 06 26 10 08 04 32 30 00 
8D30- 04 OA OA 04 2A 12 2C 00 

8D40- 08 04 02 02 02 04 08 00 









8D48- 

8D50- 

8D58- 

8D60- 


8D78- 

8D80- 

8D88- 

8D90- 

8098- 

8DA0- 

8DA8- 

8DB0- 

8DB8- 

8DC0- 

8DC8- 

8DD0- 

8DD8- 

8DE0- 

8DE8- 

8DF8- 

8E00- 

8E08- 

8E10- 

8E18- 

8E20- 


E30- 

E38- 

E40- 

E48- 

E50- 

E58- 


8E68- 

8E70- 

8E78- 

8E80- 

8E88- 

8E90- 

8E98- 

8EA0- 

8EA8- 

8EB0- 

8EB8- 

8EC0- 

8EC8- 

8ED0- 

8ED8- 

8EE0- 

8EF0- 

8EF8- 

8F00- 

8F08- 

8F10- 

8F18- 

8F20- 

8F28- 

8F30- 

8F38- 


08 

08 

00 


00 

08 


3E 

38 

3E 

1C 

1C 

00 

00 


1C 

1C 

08 

IE 

1C 

IE 

3E 

3E 

3C 


22 

22 

22 

3E 


04 

00 

02 


20 

00 


10 20 
2 A 1C 
08 08 
00 00 


20 10 
22 32 
0C 08 
22 20 
20 10 
18 14 
02 IE 
04 02 
20 10 


22 22 
00 08 
00 08 


00 3E 
08 10 
22 10 
22 2A 
14 22 
22 22 
22 02 
22 22 
02 02 
02 02 
02 02 
22 22 
08 08 
20 20 
12 OA 
02 02 
36 2A 
22 26 
22 22 
22 22 
22 22 
22 22 
22 02 
08 08 
22 22 
22 22 
22 22 


22 14 


00 1C 
02 IE 


20 3C 
00 1C 
24 04 
00 1C 


08 

3E 


3E 


20 

IE 

08 

1C 

3C 

00 

02 

00 

20 


3E 


20 

06 

02 


2 A 


22 

IE 

1C 


22 

22 


08 

08 


20 

02 

22 

22 

IE 

22 


1C 

08 

00 


08 

04 

3E 

20 

22 

04 


08 

08 


3E 


08 


3E 


02 


02 


08 

20 

02 


32 


02 

2A 

OA 


08 

22 

22 


08 


04 

22 


10 

2A 


00 

00 

02 


02 

22 

10 

22 

22 

04 

22 


08 


00 

22 

22 


02 

02 


08 

22 


22 

22 

02 


08 

22 


08 


20 


00 


02 

22 


00 00 
08 00 

1C 00 
1C 00 
3E 00 
1C 00 

1C 00 
1C 00 
04 00 
1C 00 
OE 00 
00 00 
04 00 


00 00 
04 00 


1C 00 
1C 00 


3E 00 
22 00 
22 00 


2C 00 


1C 00 
08 00 
1C 00 


08 00 



00 7F 
00 00 
3C 00 



8F40- 02 02 IE 22 22 22 22 00 

8F48- 08 00 OC 08 08 08 1C 00 

8F50- 10 00 18 10 10 10 12 OC 

8F58- 02 02 22 12 OE 12 22 00 

8F60- OC 08 08 08 08 08 1C 00 

8F68- 00 00 36 2A 2A 2A 22 00 

8F70- 00 00 IE 22 22 22 22 00 

8F78- 00 00 1C 22 22 22 1C 00 

8F80- 00 00 IE 22 22 IE 02 02 

8F88- 00 00 3C 22 22 3C 20 20 

8F90- 00 00 3A 06 02 02 02 00 

8F98- 00 00 3C 02 1C 20 IE 00 

8FA0- 04 04 IE 04 04 24 18 00 

8FA8- 00 00 22 22 22 32 2C 00 

8FB0- 00 00 22 22 22 14 08 00 

8FB8- 00 00 22 22 2A 2A 36 00 

8FC0- 00 00 22 14 08 14 22 00 

8FC8- 00 00 22 22 22 3C 20 1C 

8FD0- 00 00 3E 10 08 04 3E 00 

8FD8- 38 OC OC 06 OC OC 38 00 

8FE0- 08 08 08 08 08 08 08 08 

8FE8- OE 18 18 30 18 18 OE 00 

8FF0- 2C 1A 00 00 00 00 00 00 

8FF8- 00 2A 14 2A 14 2A 00 00 

Program 5: Apple SuperFont HROUT 

0300- D6 78 85 45 86 46 84 47 

0308- A6 07 OA OA BO 04 10 3E 

0310- 30 04 10 01 E8 E8 OA 86 

0318- IB 18 65 06 85 1A 90 02 

0320- E6 IB A5 28 85 08 A5 29 

0328- 29 03 05 E6 85 09 A2 08 

0330- AO 00 B1 1A 24 32 30 02 

0338- 49 7F A4 24 91 08 E6 1A 

0340- DO 02 ES IB A5 09 18 69 

0348- 04 85 09 CA DO E2 A5 45 

0350- A6 46 A4 47 58 4C FO FD 

Program 6: applefont 2 checksum 

100 PRINT "CHECK THESE BLOCKS:"; 


160 AD = 4096 ♦ I * 64: QOSUB 200:A1t = 
170 AD = 4096 + I * 64 ♦ 63: QOSUB 200: 


D / 16J:Ht = MID* ("0123456789ABC 
X: NEXT : RETURN 














THE WORLD INSIDE THE COMPUTER 


The Home Computer Revolution: 
Another False Start? 

Fred D'lgnazio, Associate Editor 



\ In my recent columns 
I have written about 
1 the overselling of the 
\ home computer. (See 
\ "The Morning After: 
ggsgA Anti-Computer 

\ Backlash And The 
\ Arrival Of The 
Mass-Market Home 
Computer," 

COMPUTE!, May and June 1984; and 
"Is The Computer A Home Appliance?," 
COMPUTE!, August 1984.) 

Now it seems that a genuine backlash 
against home computers has appeared. In 
publication after publication, and on TV and ra¬ 
dio, we hear that the "home computer revolu¬ 
tion" was a fluke. Commentators and reporters 
tell us that computers are still too difficult, too 
finicky, and too expensive to be a mass-market 
"appliance." And, unlike the TV, the telephone, 
and the toaster oven, there is no compelling rea¬ 
son to own a computer. 

There is some truth to all of these charges, 
and, collectively, they have chipped away at the 


Fred D'lgnazio is a computer enthusiast, the father of two 
children, and the author of several books on computers 
for young people. His books include Katie and the Com¬ 
puter (Creative Computing), Working Robots (Hayden), 
The Star Wars Question and Answer Book about 
Computers (Random House), and Computing Together: 
A Parents and Teachers Guide to Using Computers 
with Young Children (COMPUTE! Publications). 

Fred appears regularly as the "family computing" 
commentator on "The New Tech Times," a half-hour 
public-TV program on consumer electronics that airs 
weekly on over 240 stations across the country. 

Fred’s column appears monthly in COMPUTE!. 


glossy high-tech image that home computers 
have enjoyed for the last couple of years. As a 
result, the glamour has worn off the home com¬ 
puter, and this has caused the industry to sag. 

History Repeats Itself 

But this is not the first time it's happened. In 
1975, when the first computer kit (the Altair) ap¬ 
peared, there was a lot of discussion in the media 
about a "home computer revolution." This dis¬ 
cussion was short-lived, however, because the 
first computers were strictly hobbyist devices. 
They had very little memory, almost no software, 
and were not built, distributed, serviced, or sup¬ 
ported as consumer products. 

The home computer hype started again in 
1977 when Apple introduced its Apple II, Radio 
Shack came out with the TRS-80 Model I, and 
Commodore introduced its PET. Again we heard 
claims about how computers would soon be in 
everyone's homes. Unfortunately, these claims 
were just as premature as they were before. Like 
the machines before them, these new computers 
were suitable only for hobbyists and students as 
do-it-yourself educational devices. 

We are now at the end of a third wave of 
claims that the home computer has arrived. This 
wave, like the others, has subsided and turned 
sour because our computer technology is still not 
mature enough to create a true, mass-market 
consumer product. 

There have been three false starts in launch¬ 
ing the home computer revolution, and there are 
sure to be more. Home computers are now in 
five million homes, but they're used daily in only 
a minority of those homes. It will be a long time 
before computers appear in 100 percent of peo¬ 
ple's homes and become a way of life like tele¬ 
phones or TV sets. 





The Digital Utility Center 

Experts predict that a real home computer will 
not appear until computers are integrated into all 
aspects of people's lives, including banking, 
shopping, working, communicating, and 
entertainment. A real home computer will not sit 
alone on a desktop and look like a typewriter 
plugged into a TV set. Instead, it will be a hybrid 
machine—part TV, part telephone, part video¬ 
cassette recorder, and part stereo system. It will 
be the brains of a general-purpose digital utility 
center that a family operates to hear music, 
watch movies and TV, make phone calls, control 
household appliances, and pay bills. 

The home computer of the present is made 
up of awkward, ill-fitted, and confusing compo¬ 
nents. The day its components fuse together into 
a single digital utility center that is sold at dis¬ 
count supermarkets, it will truly become a mass- 
market device. 

The digital utility center will come in a sin¬ 
gle box and plug into the wall with a single cord. 
The center's audio, video, and computer software 
will be uniform and standardized (in some kind 
of optical or magnetic format), and will play 
everything—from educational games to Bruce 
Springsteen to the latest Burt Reynolds movie. 

All the recordings will be digital and capable 
of being stored on a single, high-density storage 
device. All programming will be in English and 
will consist of making simple choices from a 
menu of selections that appears on a screen and 
are read to the user aloud by the center's syn¬ 
thesized voice. Input will be from a keyboard, 
light pen, mouse, microphone, or touch screen, 
depending on the individual's preference. No 
technical knowledge whatsoever will be needed 
to operate the center. And the center will come 
with one- to five-year warranties, full service 
contracts, and modular, replaceable parts. 

Like The Electric Motor 

When the digital utility center arrives, the home 
computer will really be a mass-market appliance. 
But when computers have become digital utility 
centers, they will no longer be computers. To 
paraphrase Joseph Weizenbaum, a digital utility 
center to a computer is the same as a vacuum 
cleaner to an electric motor. 

Before we see consumers going wild over 
digital utility centers, a lot of separate develop¬ 
ments have to take place. Audio, video, commu¬ 
nications, and computer hardware must evolve 
much further and become more integrated, dig¬ 
ital, compatible, and inexpensive. Software for 
the separate devices has to be integrated under a 
single multimedia operating system and has to 
adopt a standardized storage and data inter¬ 
change format. 


In addition, the software must have a 
friendly, human-like mouthpiece that deals with 
us in our natural, spoken language and is not 
only user-friendly but also user-forgiving. The 
software will have to fill in the gaps in people's 
commands, correct their typos and misspellings, 
not let them make any serious mistakes, hold 
their hand as they work their way through a 
task, and anticipate what they will want to do 

Most important of all, a mass-market home 
computer will require a reliable, universal 
communications network that links the digital 
utility center into very-high-speed satellite chan¬ 
nels that support two-way instantaneous trans¬ 
mission of voices, music, video images, 
computer-generated pictures, text, and numerical 
data. This network, too, must be standardized, 
instantly available at the push of a CALL button 
on the digital utility center, and invisible to the 

Only when such a network is in place will 
the digital utility center become popular with a 
majority of consumers. Only then will all the pie- 
in-the-sky promises of computer enthusiasts be¬ 
come possible. 

Such a network will make it possible to do 
home banking, telecommuting, shopping at 
home, and attending courses and classes at 
home. People will be able to purchase all the 
new records, movies, computer software, and 
books over the network and have them 
downloaded into their local mass-storage device 
or into a portable computer that they can detach 
from the main unit and carry with them when 
they travel. 

The Computer As Translator And 
Terminal 

The lesson in all this is that our vision of the 
home computer has been too limited, and that's 
why we keep having false starts. Our vision has 
been limited by the fact that we are still too close 
to the computer's birth; we are still too familiar 
with the computer's early stages and functions to 
see what it may ultimately become. 

We are only now beginning to move beyond 
the image of the computer as a computing engine 
that juggles numbers and processes paychecks. 
But we must go much further. We must see the 
computer as only a part of the digital revolution 
of all human media—voice, music, art, graphics, 
film, literature, and so on. As all science, art, 
technology, and communications are digitized, 
the computer assumes a central role as a trans¬ 
lator among the media, and as a terminal linking 
human beings to the media and to each other. 

The computer should enable the average 
person to enter information in any medium 


(pictures, voice, text, whatever) and instantly 
translate it (at the discretion of the person) into 
any other medium—or into several different me¬ 
dia. It should then enable the person to send the 
package to any other person. Likewise, anyone 
who uses a computer should have instant access 
to all media in any format they wish. 

This sounds extremely abstract, so picture 
the home computer of the future as the United 
Nations Building. It will have two major func¬ 


tions: translator and terminal. It will house all 
the disparate streams of digitized information 
representing all the different media, and it will 
translate them back and forth at the needs and 
whims of the user. And it will be plugged into 
the outside world (of cultures, peoples, nations, 
and institutions) and capable of vital two-way 
communication with that world in any language 
that is appropriate. 
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Atari Chess 

Atari owners who use OSS DOS 2.20 from Op¬ 
timized Systems Software must first select Q 
from the DOS menu to quit to DOS XL, then se¬ 
lect T to go to cartridge before attempting to load 
this game from the December 1984 issue (p. 99). 

Atari Acrobat 

Due to a printing error in line 2030 of this game 
from the February 1985 issue (p. 60), the STRIG 
function to read the joystick button appears as 
STPIG. Also, lines 20115, 23500, and 27035 are 
too long to type in as listed. To enter these lines, 
simply omit all spaces between BASIC state¬ 
ments and variables. For example, POKE BC,14 
can be typed as POKEBC,14. 

Machine Language Multiplication 

In Part 2 of the series on multiplication in the 
"Machine Language" column (p. 121, February 
1985 issue), the high and low bytes of the prod¬ 
uct are switched in the example program. The 
last few instructions of the example should read 
as follows: 

LDA $0380 
ADC $0382 
STA $0380 
LDA $0381 
ADC #$00 
STA $0381 
NOADD DEX 

Thanks to Karl Schmitt, Norman Sprock, and 
other readers who wrote in with the correction. 


IBM Illegal Function Errors 

A number of readers have reported problems 
with illegal function call errors in COMPUTERS 
graphics games for the IBM, such as "Horse Rac¬ 
ing" (October 1984) and "Paratrooper" (January 
1985). If you receive an Illegal Function Call er¬ 
ror message in a line containing a PUT statement 
(such as line 1220 of Paratrooper), it most likely 
means that you have made a typing error in the 
DATA statements that define the graphics dis¬ 
played by the PUT. When you see that error 
message in a line involving PUT, check all your 
DATA items carefully. 

Proofreading The IBM Proofreader 

Many readers have had problems getting the 
"IBM Automatic Proofreader" to work properly. 
The program is correct as listed, but if it's not 
typed in correctly, you may receive the cryptic 
message Error #2. The Proofreader traps all errors, 
even syntax errors. Instead of getting the usual 
"Syntax error in ..." message, you get the error 
number (2 is syntax error) with no hint as to 
where the error might be. To help you find your 
typos, change the 650 in line 140 to 0. This turns 
off the error trapping so you'll get the usual error 
messages if you have any errors. 

Before using the Proofreader to type in pro¬ 
grams, it's a good idea to test all the Proofreader 
commands, especially the SAVE command, just 
to make sure there are no bugs lurking in some 
obscure place in the program. To test the Proof¬ 
reader's SAVE command, run the Proofreader 
and type in one line, say 10 REM. Now save this 
test program. If you didn't get an error message, 
you can safely type in a complete listing without 
fear of losing all your typing due to a bug in the 
SAVE command. When you think you have all the 
bugs out, type BASIC to exit the Proofreader, 
change line 140 back to normal, and save this 
bug-free version of the Proofreader. 
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In January 1984 Apple launched the Macintosh— 
a computer that would accelerate a revolution in 
computing that had already been gathering mo¬ 
mentum for some time. This revolution was not 
in the computer hardware itself, although this 
certainly played a role. The revolution was in the 
way we communicate with our computational 
technology. 

The Macintosh was the first low-cost per¬ 
sonal computer to incorporate a primarily pic¬ 
torial user interface. Rather than having to deal 
with words and phrases to convey information or 
desires to the computer, you can select small im¬ 
ages (icons) that represent the object with which 
you want to work. To edit a document with the 
word processor, for example, you simply place 
the cursor over the document (shown as a page 
with a label beneath it) using a pointing device 
called a mouse. Once the cursor is over the docu¬ 
ment, two clicks of the mouse is all that's needed 
to load the document (and the word processor!) 
into the computer. 

The difference between loading a program or 
text file in this fashion and loading it in by 
typing commands from the keyboard is subtle. 

To understand the nature of this difference, and 
why the visual interface appeals to some users 
and not to others, we need to explore different 
ways that people "think." 


David D. Thornburg feels comfortable working 
across the text-picture boundary, and has written a 
dozen books on computing, including the KoalaPad 
Book (Addison-Wesley) and 101 Ways to Use a Mac¬ 
intosh (Random House). His most recent book, Be¬ 
yond Turtle Graphics, describes the nongraphics 
aspects of the computer language Logo. This book is 
an introduction to artificial intelligence and will be 
available soon from Addison-Wesley. Thornburg is 
currently working on his first novel. 


The Two Brains 

Several years ago it was in vogue to think of hu¬ 
man thinking style as being lateralized to the two 
hemispheres of the brain. Thinking that takes 
place in the left hemisphere is linear and analyti¬ 
cal. Thinking that takes place in the right hemi¬ 
sphere is parallel, visual, and creative. This 
model of mental activity became so popular that 
we found ourselves referring to artists as "right- 
brained" people and to analytical thinkers as be¬ 
ing "left-brained." 

In fact, we all have the ability to think with 
both sides of our brain—to be both analytical 
and to be creative—to think linearly and in par¬ 
allel. It is true that many of us spend more time 
in one mode of thought than the other. It is also 
true that our society seems to develop and 
encourage our analytical linear thinking at the 
expense of our creative mind. But it is both un¬ 
fair and inaccurate to suggest that any individual 
is purely "left-brained" or "right-brained." 

When interactive computer systems were 
first developed for mass production, it was de¬ 
cided that people should communicate with these 
machines through the typewriter keyboard and 
that the computer should respond primarily 
through a text-based display. Interestingly, the 
dedicated videogame computers that were being 
developed at the same time chose to use non¬ 
keyboard devices such as joysticks and game 
paddles instead of the keyboard, and to produce 
colorful graphic images rather than text displays. 

Anyone who remembers the fads of the late 
1970s will recall that videogame consoles outsold 
personal computers many times over. This ex¬ 
tremely high ratio of game to computer sales was 
not based on price alone. The fact was that 
purchasers of game machines knew exactly what 
to do with them as soon as they were plugged 
in. The videogame was extremely easy to use— 
intuitively easy, perhaps. 




Nothing Automatic 

Personal computers, on the other hand, seemed 
designed for the linear analytical mode of 
thought. Nothing happened automatically—the 
keyboard had to be used for everything, includ¬ 
ing loading a program in the first place. 

For example, suppose we look at the process 
of starting a game with the Atari 2600 Video 
Computer System and with the Commodore 64 
computer. In the case of the Atari game machine, 
one needs only to insert the game cartridge and 
switch on the power. While this same process 
applies to the Commodore 64 with cartridge 
games, the story is quite different when the pro¬ 
gram is provided on disk. You then must enter: 

LOAD "*",8 

RUN 

to get the game into the computer. 

This difference in the user interface has 
nothing to do with technology differences be¬ 
tween the two machines. The fact that the Com¬ 
modore 64 has more RAM, or a disk drive, or 
can be used with thousands of different pro¬ 
grams, is not the issue. In fact, most personal 
computer users expect to have to type strings of 
textual information into their computer to make 
it do something useful. 

Mainly The Keyboard 

For those of us who have used computers for a 
long time, none of this represents any hard¬ 
ship—it is simply "how things are done." Of 
course we are happy when the interface is sim¬ 
plified. Almost all Apple II owners, for example, 
equip their computers with "autostart ROMs" 
that will let a program boot from the disk auto¬ 
matically when the computer is turned on. 

But still, the keyboard has maintained its 
role as the primary communication tool, even 
when the information to be communicated is 
nontextual. 

This restriction in interface technology has 
kept many people from using computers. A ma¬ 
jor typing tutor program was promoted with the 
slogan "If you can't type you can't compute." For 
the vast majority of potential computer users in 
the world, this amounts to disfranchisement. 

Fortunately, the slogan was wrong. Typing 
has nothing whatsoever to do with computing. 

All that is needed is a variety of communication 
tools across the man-machine interface to make 
computers accessible to any who would want to 

What made the Macintosh different was that 
it provided another type of interface—one that 
was primarily visual rather than textual. 

A Step Back? 

Of course, there are critics who would argue that 


the visual interface is a giant step backwards— 
that we gave up iconographic writing many years 
ago in favor of building words from an alphabet 
of letters. These same people might argue that 
those cultures whose language is still recorded in 
iconographic form are burdened with a cumber¬ 
some writing system that has hampered their 
development. 

The visual computer interface has nothing to 
do with how we write. I am not arguing that we 
should do away with our alphabet or with words 
or with writing. I am not suggesting that we 
should use nothing but pictures in our next letter 
to Aunt Elsinore. What I am suggesting is that, 
when we are referring to the operations to be 
performed by a computer, it is only a matter of 
convention that we refer to these operations in 
written form. The convention to build program¬ 
ming languages from a vocabulary of English 
words was completely arbitrary. It was done, in 
part, because computer systems were provided 
with keyboards. 

In fact, the first computer programs devised 
by Lady Lovelace for Babbage's Analytical En¬ 
gine were patterns of holes in punched cards. 

Any Symbols Will Do 

Because most of us don't think of programming 
as a nontextual activity, it is hard for us to realize 
that one can communicate information to a com¬ 
puter in many different ways. A computer is, 
after all, just a symbol manipulation tool. The 
use of letters and numbers as symbols is ar¬ 
bitrary—it could work as easily with any other 
symbols we may devise. 

The reason for exploring this topic at all is 
simple: Without being consciously aware of it, 
we have been overtaken by symbolic nontextual 
programming languages and have embraced 
them wholeheartedly. We have, in fact, become a 
nation of programmers without knowing it. 

Anyone who builds a new level of Lode Run¬ 
ner, designs a new game with Pinball Construc¬ 
tion Set, creates a new spreadsheet with 
Multiplan, or who works with any of the myriad 
construction set systems that represent one of the 
best-selling classes of software that has ever ex¬ 
isted, is, in fact, creating computer programs with 
a minimum of typing. In fact, many of these pro¬ 
grams are created by people with no typing 
whatsoever. 

So, it is mildly amusing to hear many of 
these same construction set users suggest that 
programming is a "typing" activity. 

Free Choice 

Again, it is not typing that is the issue. I will ar¬ 
gue that the nature of our communication me¬ 
dium determines the nature of the ideas we 


communicate. Some of us express ourselves quite 
well in linear textual form, and others of us are 
more comfortable with pictures and diagrams. 
There is nothing wrong with either approach to 
expression. What is important is that our technol¬ 
ogy has advanced to the point where people are 
free to choose their communication form, and 
even to switch back and forth between the two if 
they so desire. Any choice between the two has 
to be based on personal preference, not on the 
assumption that there is one "right" way to 
communicate. 

Judging from the popularity of the visual 
interface (there is even a version of a Macintosh¬ 
like graphics program available for the PCjr!), the 
development of visual interfaces is opening up 
computer access to many thousands of people 
who would never have otherwise been interested 
in using this technology. 


But, just because this new communication 
mode has been made available to the general 
public, this is no reason to think that we already 
know all of its consequences. As I gaze into my 
cloudy crystal ball, I see a future in which much 
of our programming will be done without the labor 
of typing—where we will write programs by 
constructing flow charts that indicate graphically 
what it is we want the computer to do for us. 

These visual programming environments 
will let us express a goal without also requiring 
that we tell the computer how to achieve that 
goal. 

Next month we will explore a visual 
programming environment in depth and compare 
it to text-based programming. Our visual 
programming language will be the database lan¬ 
guage HELIX, developed by Odesta for the 
Macintosh. © 
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Spreadsheets For The Home 


Remember when you were growing up and your 
pals used a word you'd never heard before? 

Were you too embarrassed to ask for a defi¬ 
nition—to admit you didn't know what they 
were talking about (and maybe even doing)? Did 
you fake it as best you could? 

Now that you're an adult, are you still fak¬ 
ing? Do you really know what a spreadsheet pro¬ 
gram is? Don't be embarrassed. There are lots of 
well-adjusted, computer-literate people who have 
only a vague notion of what spreadsheet soft¬ 
ware is all about. You may have thought that 
spreadsheets were something only an accountant 
could appreciate and understand. Not true. Al¬ 
though spreadsheets were bom of the accounting 


world, they have dozens of uses for those of us 
who have trouble balancing a checkbook. Yes, 
spreadsheets can actually be fun. First we'll look 
at their fascinating history, then at a typical 
numerical spreadsheet, and finally at some un¬ 
usual nonnumerical applications. 

Let There Be VisiCalc 

It can be argued that the personal computer era 
really began with the invention of spreadsheet 
software. Before then, a few personal computers 
were around, but most were owned and used by 
hobbyists and tinkerers. In general, personal 
computer software was primitive in those days— 
back in the late 1970s. 




It was in 1978 that Dan Bricklin was sitting 
in a classroom at Harvard Business School 
watching his professor laboriously create a model 
budget on the blackboard. Every time the profes¬ 
sor changed a number in one column, all the re¬ 
lated numbers in the other columns had to be 
recalculated and changed, too. (This is a familiar 
concept to those who adjust their income tax re¬ 
turns until they fall into the lowest possible tax 
bracket.) 

Suddenly, in a flash (lightning striking and 
all that), Bricklin imagined an electronic black¬ 
board that would, when one number was 
changed, automatically recalculate all the other 
numbers derived from it. Was such a thing pos¬ 
sible? Bricklin didn't know, but he took the idea 
to his neighbor and friend Robert Frankston. 
Frankston, an experienced computer programmer 
and designer, was at first reluctant but finally 
agreed to pursue the project along with Dan 
Fylstra, a fledgling software publisher. Thus was 
born VisiCalc, the visible calculator. 

The first VisiCalc program was sold in January 
1979; it ran on a 24K RAM Apple II computer. 
The VisiCalc program was so useful that it 
helped sell Apple computers, and Apple in turn 
promoted VisiCalc —software that in essence 
turned a computer screen into an electronic 
blackboard for budget planning, financial 
forecasting, and virtually any task involving col¬ 
umns and rows of data. Nothing succeeds like a 
best-selling computer program, and it wasn't 
long before a dozen other companies were 
marketing spreadsheet programs, too. (Mercifully 
some are no longer with us.) 

Today, there are spreadsheet programs for 
virtually every business, personal, and home 
computer. VisiCalc lives on in a much improved 
version that is available for several machines; 
Multiplan is another favorite; and Lotus 1-2-3, an 
integrated package that includes a spreadsheet, is 
one of the most popular computer programs of 
all time. 

A Screenful Of Cells 

A look at an actual spreadsheet application will 
help you grasp what Bricklin hath wrought. All 
spreadsheet programs start with a screen that 
looks like the blank spreadsheet in Figure 1. The 
columns, across the top, are lettered; the rows, 
down the edge, are numbered. The maximum 
size of the spreadsheet—the number of rows and 
columns—depends on the program and the 
amount of memory in the computer. 

Each combination of a row and column 
forms a cell or box where data may be entered. 
Thus, the upper-left cell is referred to as A1— 
column A, row 1. The current cell—the place the 


Figure 1 : Typical Spreadsheet Layout 
A B C D E F 


computer will put the data when you type—is 
usually shown as a white box. That box is the 
spreadsheet's cursor. Just like a regular cursor, it 
can be moved up and down, left and right, by 
the arrow keys on the computer's keyboard. 

Let's create a supersimple spreadsheet for a 
make-believe company. An entry in a spread¬ 
sheet cell may be one of three types: characters, 
numbers, or a formula which the program will 
turn into numbers. By typing characters in some 
cells, you can create headings. In other cells—B3, 
B4, B5, B7—we'll put numbers to represent sales. 
As always when entering numbers in a computer 
program, omit the commas. (See Figure 2.) 

To get the subtotal for divisional sales, you 
don't add the numbers manually and enter the 
result. That would defeat the purpose of the 
spreadsheet. Instead, you tell the computer to do 
it for you—to always add up column B, row 3, 
row 4, and row 5 and then put the total in 
column B, row 6. You do that by typing the 
formula —instead of a number —directly in the 
cell. The exact format differs slightly from one 
spreadsheet program to another, but generally 
you'd type B3 + B4 + B5 in cell B6. That is, B6 is 
always the sum of B3, B4, and B5. Makes sense, 
doesn't it? 


Figure 2: A Sample Spreadsheet 


1 January February 

2 Sales 

3 Division 1 1000.00 

4 Division 2 1400.00 

5 Division 3 5000.00 

6 Subtotal 7400.00 

7 Mail Order 1200.00 

8 Grand Total 8600.00 


Figure 2 doesn't show the formula in cell 
B6—it only shows the value that the formula has 
calculated. The actual formula for any cell may 




be displayed at the top of the spreadsheet, but it 
is invisible in the spreadsheet itself. A similar 
formula is entered in cell B8 for the grand total. 

Next, let's say you want to estimate the sales 
for February through December. Just enter a for¬ 
mula in the February cell C3. We'll project that 
each of the three divisions will sell a half-percent 
more than in the previous month. For example, 
C3 will be B3 multiplied by 1.005. There's a way 
to enter a formula so that it's automatically re¬ 
peated for every month that remains in the year. 
And there's a way to copy a formula from one 
row to another, so only a few keystrokes are 
needed to generate the spreadsheet in Figure 3. 


Figure 3: Projecting Sales With A Spreadsheet 
A B C 



January February 

1000.00 1005.00 

1400.00 1407.00 

5000.00 5025.00 

7400.00 7437.00 

1200.00 1206.00 

8600.00 8643.00 


Spreadsheets As Big 
As Bedsheets 


recalculated and replaced in the spreadsheet. 
Since a change in B4 alters some of the numbers 
for February through December, the spreadsheet 
automatically recalculates those values, too. 

This is a typical numerical spreadsheet. But 
spreadsheets can also be useful and fun even for 
those who hate math. I know one woman who 
uses a spreadsheet to record her family tree. Each 
cell represents one of her ancestors; each column 
is a generation. Her spreadsheet has no formulas 
or mathematical calculations—just lots of names 
and dates. (See Figure 4.) 

Some folks use spreadsheets in place of 
word processing programs. My architect friend 
uses Lotus 1-2-3 to compose and print the sched¬ 
ules on his blueprints. He says it's much faster 
and easier than using a word processor. Once the 
schedule is entered, he prints it on a transparent 
film instead of paper and then sticks it to the 
drawing. He does schedules for doors, hardware, 
electrical fixtures, plumbing fixtures, and even 
shrubbery. Figure 5 shows part of a shrubbery 
schedule. 

You could use a schedule like this to keep 
track of when you fertilized your plants, and 
what kind of fertilizer you used. Or to keep an 
inventory of your wine cellar. Or to record the 
expiration dates of your magazine subscriptions 
(especially if, like me, you think the magazines 
are always wrong). In fact, spreadsheet programs 
are ideal for any situation where you need to or¬ 
ganize and record data in lists or tables. 


There's more to most spread¬ 
sheets than can be shown on a 
screen. In our sample, the columns 
for March through December will 
scroll into view when we move 
the cursor to the right side of the 
screen; similarly, rows below the 
"Grand Total" label can be 
scrolled into view. The screen is 
just a window onto a portion of 
the spreadsheet. 

Most spreadsheet programs 
have commands to delete and in¬ 
sert rows and columns, to move 
entire rows and columns to other 
locations, to make hardcopy 
printouts, and to save the spread¬ 
sheet on disk. 

Now, here's what makes 
spreadsheets so wonderful: To 
see how the numbers change 
when Division 2 sales increase, 
all you have to do is move the 
cursor to B4 and enter a new 
number. Instantly, the subtotal in 
B6 and the grand total in B8 are 


Figure 4: Family Tree Spre< 


John Smith 
(1810-1880) 
m. Mary Jones 


(1860-1930) 
m. Betty Mason 
(1865-1925) 


John Mason 
(1885-1914) 
m. Sara Penny 
(1890-1964) 


Figure 5: Shrubbery-Scheduling Spreadsheet 


2 Pittosporum tobria 

3 Juniperus confert 
1 Yeddo-Hawthorni 


Quantity Height 1 


12'15" Plant on 3' cent' 
6' 0" Furnished by o\ 
24' 30" Transplant from 






MIX 


Machine Language Entry Program For VIC-20 

CKarles Brannon, Program Editor .. ——--■ 


MLX is a labor-saving utility that allows almost 
fail-safe entry of machine language programs pub¬ 
lished in compute!. You need to know nothing 
about machine language to use MLX—it was de¬ 
signed for everyone. At least 8K expansion memory 
is required. 


MLX is a new way to enter long machine lan¬ 
guage (ML) programs with a minimum of fuss. 
MLX lets you enter the numbers from a special 
list that looks similar to BASIC DATA state¬ 
ments. It checks your typing on a line-by-line 
basis. It won't let you enter illegal characters 
when you should be typing numbers. It won't let 
you enter numbers greater than 255 (forbidden in 
ML). It won't let you enter the wrong numbers 
on the wrong line. In addition, MLX creates a 
ready-to-use tape or disk file. 

Using MLX 

Type in and save the appropriate version of MLX 
(you'll want to use it in the future). When you're 
ready to type in an ML program, run MLX. MLX 
asks you for two numbers: the starting address 
and the ending address. These numbers are 
given in the article accompanying the ML 
program. 

When you run MLX, you'll see a prompt 
corresponding to the starting address. The 
prompt is the current line you are entering from 
the listing. It increases by six each time you enter 
a line. That's because each line has seven num¬ 
bers—six actual data numbers plus a checksum 
number. The checksum verifies that you typed 
the previous six numbers correctly. If you enter 
any of the six numbers wrong, or enter the 
checksum wrong, the computer rings a buzzer 
and prompts you to reenter the line. If you enter 
it correctly, a bell tone sounds and you continue 


:o the m 




MLX accepts only numbers as input. If you 
make a typing error, press the INST/DEL key; 
the entire number is deleted. You can press it as 
many times as necessary back to the start of the 
line. If you enter three-digit numbers as listed, 
the computer automatically prints the comma 
and goes on to accept the next number. If you 
enter less than three digits, you can press either 
the space bar or RETURN key to advance to the 
next number. The checksum automatically ap¬ 
pears in inverse video for emphasis. 

To simplify your typing, MLX redefines part 
of the keyboard as a numeric keypad (lines 
581-584): 


MLX Commands 

When you finish typing an ML listing (assuming 
you type it all in one session), you can then save 
the completed program on tape or disk. Follow 
the screen instructions. If you get any errors 
while saving, you probably have a bad disk, or 
the disk is full, or you've made a typo when 
entering the MLX program itself. 

You don't have to enter the whole ML pro¬ 
gram in one sitting. MLX lets you enter as much 
as you want, save it, and then reload the file from 
tape or disk later. MLX recognizes these commands: 
SHIFT-S: Save 
SHIFT-L: Load 
SHIFT-N: New Address 
SHIFT-D: Display 

When you enter a command, MLX jumps 
out of the line you've been typing, so we recom¬ 
mend you do it at a new prompt. Use the Save 
command to save what you've been working on. 

It will save on tape or disk, as if you've finished, 
but the tape or disk won't work, of course, until 
you finish the typing. Remember what address 
you stop at. The next time you run MLX, answer 
all the prompts as you did before, then insert the 
disk or tape. When you get to the entry prompt, 
press SHIFT-L to reload the partly completed file 
into memory. Then use the New Address com¬ 
mand to resume typing. 

To use the New Address command, press 
SHIFT-N and enter the address where you pre¬ 
viously stopped. The prompt will change, and 
you can then continue typing. Always enter a 
New Address that matches up with one of the 
line numbers in the special listing, or else the 
checksum won't work. The Display command 
lets you display a section of your typing. After 
you press SHIFT-D, enter two addresses within 
the line number range of the listing. You can 
abort the listing by pressing any key. 

VIC MLX: Machine Language Entry 

100 PRINT"{CLR}tPUR}”;CHR$(142);CHR$(8); 

101 POKE 788,194:REM DISABLE RUN/STOP 

:rem 174 

110 PRINT" [RVSH14 SPACES)” :rem 117 

120 PRINT"(RVS) {RIGHT } (OFF }£*!£{ RVSl 

{RIGHT) {RIGHT){2 SPACES)i*I{OFF)g*3 
£{RVS)£{RVS) " :rem 191 

130 PRINT”TrVS} {RIGHT) gGi{RIGHT) 

{2 RIGHT) {OFF]£{RVS}£§*1{OFF} 

{RVS) " :rem 232 

140 PRINT”{RVS}[14 SPACES)” :rem 120 




.0 PRINT"{BLK}{3 UP}STARTING ADDRESS":IN 
PUTS:F=1-F:C$=CHR$(31+119*F) :rem 97 
!0 IFS < 2 56ORS >32767 THENGOSUB3000:G0T0210 

!5 PRINT:PRINT:PRINT:PRINT :rem 123 

0 PRINT"{BLK}{3 UP}ENDING ADDRESS":INPU 
TE:F=1-F:C$=CHR$(31+119*F) :rem 158 

0 IFE<256ORE>32767THENGOSUB3000:GOTO230 
:rem 234 

0 IFE<STHENPRINTC$;"{RVS}ENDING < START 
{2 SPACES}":GOSUB1000:GOTO 230:rem 176 
\0 PRINTSPRINT SPRINT srem 179 

10 PRINT"{CLR}";CHR$(14)sAD=S srem 56 
.0 PRINTRIGHT?("0000"+MID$(STR$(AD),2),5 
);"s"?sF0RJ=lT06 srem 234 

!0 GOSUB570 sIFN=-1THENJ=J+N SGOTO320 


3 IFN=-204THEN 790 srem 64 

3 IFN=-206THENPRINTsINPUT"{DOWN}ENTER N 
EW ADDRESS";ZZ srem 44 

> IFN=-206THENIFZZ<SORZZ> ETHENPRINT" 
{RVSjOUT OF RANGE"sGOSUB1000:G0T0410 
srem 225 

f IFN=-206THENAD=ZZ s PRINT s GOTO310 


0 IF NO-196 THEN 480 
0 PRINTS INPUT"DISPLAYsF 

T" 7 S 7 "{LEFT}, NO 
0 

0 FORI=FTOTSTEP6sP 


5 FORK=0TO5sN=PEEK( 

PC(10); srem 34 

7 PRINTRIGHT$("00"+MID$(STR$(N),2),3)?" 

srem 157 

0 GETA$sIFA$ >""THENPRINT s PRINT sGOTO310 
srem 25 

0 NEXTKsPRINTCHR$(20);sNEXTIsPRINTSPRIN 
TsGOTO310 srem ““ 

0 IFN<0 THEN PRINTSG0T0310 srem 1 

0 A (J) =N sNEXTJ srem 1 

0 CKSUM=AD-INT(AD/256)*256:F0RI=1T06s 
SUM=(CKSUM+A(I))AND255 sNEXT srem 2 
0 PRINTCHR?(18);sGOSUB570 s PRINTCHR?(2 

5 IFN=CKSUMTHEN530 srem 2 

0 PRINT SPRINT"LINE ENTERED WRONG"sPRI 
"RE-ENTER"s PRINT s GOSUB1000 sGOTO310 


0 PRINT""; 

1 GETA$ sIFA$ = ""THEN581 
5 PRINTCHR$(20);sA=ASC(A$)sIF 

0 GOSUB690 sIFI=1ANDT=44THENN= 
{LEFT} {LEFT}";SGOTO690 
0 GOTO570 

0 IFA<480RA> 57THEN580 
0 PRINTA$;sN=N*10+A-48 
0 IFN>255 THEN A=20sGOSUB1000 


695 IFT < >44ANDT< > 58THENPOKES%-1 
700 PRINTLEFT$("{3 LEFT}",1-1); 
710 PRINT"{CLR}{RVS}*** SAVE ** 


RETURN 
: {3 DOWN}" 


720 INPUT"{DOWN} FILENAME";F$ srem 228 

730 PRINT SPRINT"{2 DOWN}{RVS}T{OFF}APE OR 
{RVS}D{OFF}ISKs (T/D)" srem 228 

740 GETA$ sIFA$< >"T"ANDA$< >"D"THEN740 

750 DV=l-7*(A$="D")sIFDV=8THENF$="0s"+F$ 

760 T$=F$ sZK=PEEK(53)+256*PEEK(54)-LEN(T$ 
)sPOKE782,ZK/256 srem 3 

762 POKE781,ZK-PEEK(782)*256sPOKE780,LEN( 


765 POKE254,S/256sPOKE253,S-PEEK(254)*256 

sPOKE780,253 srem 12 

766 POKE782,E/256 sPOKE781,E-PEEK(782)*256 

s SYS65496 srem 124 

770 IF(PEEK(783)AND1)OR(ST AND191)THEN780 


r>ETHENPRINT"AT LEAS 
MORE THAN "7 E s G0T04 3 

ENTsPRINTRIGHT$("000 
E+K)sIFK=3THENPRINTS 


RY AGAIN."sIFDV=lTHEN720 srem 171 

1 OPEN15,8,15sINPUT#15,El$,E2$ sPRINTEl? 
;E2$ sCLOSE15 sGOTO720 srem 103 


P {RVS}D{OFF} 
820 GETA$ sIFA$ < > 

830 DV=1-7*(A$=": 


} FILENAME" 7 F$ srem 24 
2 DOWN}{RVS}T{OFF}APE 0 
3Ks (T/D)" srem 22 
r"ANDA$ < >"D"THEN820 

")sIFDV= 8 THENF$="0s"+F$ 


)s POKE782,ZK/256 


/ s POKE782,1sSYS654 


0 POKE780,0 s SYS65493 


865 PRINT"{DOWN}DONE."SG0T0310 srem 96 
870 PRINT"{DOWN}ERROR ON LOAD.{2 SPACES}T 
RY AGAIN.{DOWN}"sIFDV=1THEN800 

880 OPEN15,8,15s INPUT#15,El$,E2$s PRINTE1$ 

7 E2$ sCLOSE15 sGOTO800 srem 102 

1000 REM BUZZER srem 135 

1001 POKE36878,15sPOKE36874,190 srem 206 

1002 FORW=1TO300 sNEXTW srem 117 

1003 POKE36878 ,0 s POKE36874,0 sRETURN s rem 74 

2000 REM BELL SOUND srem 78 

2001 FORW= 15TO0STEP*-1 sPOKE36878 , Ws POKE368 


2002 POKE36876,0sRETURN 
3000 PRINTC$ 7 "{RVS}NOT ZE 
GOTO1000 



COMPUTE!^ Guide 
To Typing In Programs 


Before typing in any program, you should famil¬ 
iarize yourself with your computer. Learn how to 
use the keyboard to type in and correct BASIC 
programs. Read your manuals to understand how 
to save and load BASIC programs to and from 
your disk drive or cassette unit. Computers are 
precise—take special care to type the program 
exactly as listed, including any necessary 
punctuation and symbols. To help you with this 
task, we have implemented a special listing 
convention as well as a program to help check 
your typing—the "Automatic Proofreader." 
Please read the following notes before typing in 
any programs from COMPUTE!. They can save you 
a lot of time and trouble. 

Since programs can contain some hard-to- 
read (and hard-to-type) special characters, we 
have developed a listing system that spells out in 
abbreviated form the function of these control 
characters. You will find these special characters 
within curly braces. For example, {CLEAR} or 
{CLR} instructs you to insert the symbol which 
clears the screen on the Atari or Commodore ma¬ 
chines. A symbol by itself within curly braces is 
usually a control key or graphics key. If you see 
{A}, hold down the CONTROL key and press A. 
Commodore machines have a special control key 
labeled with the Commodore logo. Graphics 
characters entered with the Commodore logo key 
are enclosed in a new kind of special bracket. A 
graphics character can be listed as f<A>]. In this 
case, hold down the Commodore logo key as 
you type A. Our Commodore listings are in 
uppercase, so shifted symbols are underlined. A 
graphics heart symbol (SHIFT-S) would be listed 
as S. One exception is {SHIFT-SPACE}. Hold 
down SHIFT and press the space bar. 

If a number precedes a symbol, such as {5 
RIGHT}, {6 S}, or {<8 Q>J, you would enter five 
cursor rights, six shifted S's, or eight Com- 
modore-Q's. On the Atari, inverse characters 
(printed in white on black) should be entered 
with the Atari logo key. Since spacing is some¬ 
times important, any more than two spaces will 
be listed, for example, as: {6 SPACES}. A space 
is never left at the end of a line, but will be 
moved to the next printed line as {SPACE}. 

There are no special control characters found in 
our IBM PC/PCjr, TI-99/4A, and Apple program 
listings. For your convenience, we have prepared 
this quick-reference key for the Commodore and 
Atari special characters: 


Atari 400/800/XL 



Commodore PET/CBM/VIC/64 


a pi s 
i Ml 
11111nun 

• [T^ E 

> HSII 

- -a 

ram n 

HH 9 

■ 

ra® h 


ram. 


iCRSi , am |r« ' Q 



4 B * 

i sH,rT i m w 


The Automatic Proofreader 

Also, we have developed a simple, yet effective 
program that can help check your typing. Type 
in the appropriate Proofreader program for your 
machine, then save it for future use. On the VIC, 
64, or Atari, run the Proofreader to activate it, 
then enter NEW to erase the BASIC loader (the 
Proofreader will still be active, hidden in 
memory, as a machine language program). Press¬ 
ing RUN/STOP-RESTORE or SYSTEM RESET 
deactivates the Proofreader. You can use SYS 886 
to reactivate the VIC/64 Proofreader, or PRINT 
USR(1536) to reenable the Atari Proofreader. The 
IBM Proofreader is a BASIC program that lets 
you enter, edit, list, save, and load programs that 
you type. It simulates the IBM's BASIC line editor. 


Using The Automatic Proofreader 

Once the Proofreader is active, try typing in a 
line. As soon as you press RETURN, either a 
number (on the Commodore) or a pair of letters 







(Atari or IBM) appears. The number or pair of 
letters is called a checksum. Try making a change 
in the line, and notice how the checksum 
changes. 

All you need to do is compare the value pro¬ 
vided by the Proofreader with the checksum 
printed in the program listing in the magazine. In 
Commodore listings, the checksum is a number 
from 0 to 255. It is set off from the rest of the 
line with rem. This prevents a syntax error if the 
checksum is typed in, but the REM statements 
and checksums need not be typed in. It is just 
there for your information. 

In Atari and IBM listings, the checksum is 
given to the left of each line number. Just type in 
the program, a line at a time (without the printed 
checksum) and compare the checksum generated 
by the Proofreader to the checksum in the listing. 
If they match, go on to the next line. If not, 
check your typing: You've made a mistake. On 
the Commodore and Atari Proofreader, spaces 
are not counted as part of the checksum, and no 
check is made to see that you've typed in the 
characters in the right order. If characters are 
transposed, the checksum will still match the list¬ 
ing. Because of the checksum method used, do 
not use abbreviations, such as ? for PRINT. How¬ 
ever, the Proofreader does catch the majority of 
typing errors most people make. The IBM Proof¬ 
reader is even pickier; it will detect errors in 
spacing and transposition. Also, be sure you 
leave Caps Lock on, except when you need to 
enter lowercase characters. 

Special Proofreader Notes For 
Commodore Cassette Users 

The Proofreader resides in the cassette buffer, 
which is used during tape LOADs and SAVEs. 

Be sure to press RUN/STOP-RESTORE before 
you save or load a program, to get the Proof¬ 
reader out of the way. If you want to use the 
Proofreader with tape, run the Proofreader, then 
enter these two lines exactly as shown, pressing 
RETURN after each one: 

A$ -"PROOFREADER.T":B$-"{10 SPACES}'' 

:FORX=1TO4: A$=A$+B$:NEXT 

FORX=886TO1018: A$=A$+CHR$(PEEK(X)) 
:NEXT:OPEN l,l,l,A$:CLOSEl 
Then press RECORD and PLAY on a blank tape, 
and a special version of the Proofreader will be 
saved to tape. Anytime you need to reload the 
Proofreader after it has been erased, just rewind 
the tape, type OPENl:CLOSEl, then press PLAY. 
When READY comes back, enter SYS 886. 

IBM Proofreader Commands 

Since the IBM Proofreader replaces the comput- 


many of the direct-mode IBM BASIC commands. 
The syntax is identical to IBM BASIC. Com¬ 
mands simulated are LIST, LLIST, NEW, FILES, 
SAVE, and LOAD. When listing your program, 
press any key (except Ctrl-Break) to stop the list¬ 
ing. If you enter NEW, the Proofreader will 
prompt you to press Y to be especially sure you 

Two new commands are BASIC and 
CHECK; BASIC exits the Proofreader back to 
IBM BASIC, leaving the Proofreader in memory. 
CHECK works just like LIST, but shows the 
checksums along with the listing. After you have 
typed in a program, save it to disk. Then exit the 
Proofreader with the BASIC command, and load 
the program into the normal BASIC environment 
(this will replace the Proofreader in memory). 

You can now run the program, but you may want 
to resave it to disk. This will shorten it on disk 
and make it load faster, but it can no longer be 
edited with the Proofreader. If you want to con¬ 
vert a program to Proofreader format, save it to 
disk with SAVE "filename”,A. 

VIC/64 Proofreader 


100 PRINT"{CLR}PLEASE WAIT...":FORI=886TO10 
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Lyco Computer Marketing & Consultants 

"PEOPLE WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT RECEIVE T HE LOWEST PRICES AT L.YCO" 
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TAKE THE FEAR OUT OF USING 
TIE TOOLS OF MODERN MAH 


You’re a modern person who wants to use a com¬ 
puter. But primitive training methods don’t fill your 
needs. You need a solid training system that shows 
you, in the privacy of your own home, office... 
or cave, how to get the most out of your computer 
and software. 

INTRODUCING COMPUTUTOR " 

CompuTutor, developed by Chase 
Scientific, is a remarkable series of plain 
language computer training programs 
on videocassette. By providing 
personal computing applicatic 
CompuTutor gives you an immediate 
hands-on experience. The method is 
simple. Using your TV and video 
cassette recorder side by side 
with your personal computer, 
you set the pace. Start and 
stop the video program at 
any point. Skip sections you 
already know and review 
others as many times as 
you want. Within min¬ 
utes you’ll begin to 


use your computer with ease and confidence. 

As entertaining as they are informative, CompuTutor 
hardware and software training systems are de¬ 
signed specifically for your IBM®-PC.. .Apple® lie... 
TRS-80® Model 4 and many compatibles. Popular 
software like Lotus” 1-2-3’“...dBASE ll®...dBASE III™ 
' .. .WordStar®.. .SuperSCRIPSIT™ and VisiCalc® 

perform even better because CompuTutor 
makes them easier to understand, through 
state-of-the-art video technology—with a 
warm, human touch. 

Start learning today.. .Start using tonight, with 
CompuTutor from Chase Scientific. And put 
the tools of modern man to work for you. 

Order CompuTutor Now. For Visa and 
MasterCard orders Call Toll Free: 

(In California) 1 (800) 528-2554. 
(Outside California) Call Collect: 

1 (213) 395-7884. Or, if more conve¬ 
nient fill in the order form below. 



















NOW! YOU CAN GET 
THOUSANDS OF FREE PROGRAMS, 
AND PUT YOUR TELEPHONE TO WORK 

With The New ATARI Modem/Software Package 
For Only $79.95! 


To get more out of your ATARI, whether 
you're a brand-new owner or a database 
expert-this offer is fbryou. The ATARI 1030 
is the easiest-to-use modem on the market. 
And since the experts at ATARI designed it 
you're guaranteed that it works with your 
ATARI Computer System. 

it has all the necessary software built right 
in. All you need is a 16K ATARI computer 
and a telephone line to get started! Ifyou're 
a disk drive owner, this package includes 
additional software (on disk-selected by 
ANTIC Magazine) that will give your 1030 
all the power you'll ever need! 

NEW! 

WthVbur 


• Auto Dial Telephone Number Database 

• Ea^ 1 Downloading Of Programs From 
CompuServe's ATARI SIG. 

■ Easy Access To All Bulletin Board 
Systems 

• Simple ATARI-To-ATARI "Maclntosh- 


andmore... News Retrieval Service |get stock quotes 

VbuTI love the hi-tech design of the 1030 as last as your stock broker), with 
modem. It'll look great next to your com- FREE TIME ON EACH! 
puter and peripherals! And hidden inside is 

the most sophisticated circuitry on the Now ATARI quality at a lower price 

market. This means 100% accurate file THAN ANY OTHER MODEM! 

transmissions the first time-even over 
voice-grade phone lines anywhere in the 
country. Vbur 1030 modem is built almost to 
ranteed to have less 
bit-error out of every 100,000 bits - 
the lowest in the industry. 

And, you'll also recei 
free introductory 
subscriptions to 
CompuServe (access to 
hundreds of great free 
programs), and 
Dow Jones 



























































































































WHAT IS THIS GIRL DOING? 



smkhsYOUR computer will 
TELL YOU! DON'T THEY 
s ,jepu„ flLL N0W “SPEAK?”. . . 


II ,mt ~ S WfJMSs fill M »Complete instr 
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iplete instructions included! 
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CARDCO “NOW” SOFTWARE 

available now for your Commodore-64 "and more! 



cardco, inc. 















IT’S HOT HOW MUCH YOU PAY. 



IT’S HOW MUCH YOU GET. 


The computer at the top 
has a 64K memory. 

It has the initials I, B, and 
M. And you pay for those 

The Commodore 64™ has 
a 64K memory. 

But you don't pay for the 
initials, you just pay for the 
computer. About one third the 
price of the IBM PCjr™ 

The Commodore 64 
also has a typewriter-type 


keyboard with 66 typewriter- 
type keys. (Not rubber chicklet 
keys like the IBM PCjr.) 

It has high resolution 
graphics with 320 x 200 pixel 
resolution, 16 available colors 
and eight 3-dimensional sprites. 

It has 9-octave high fidelity 

The Commodore 64 is 
capable of running thousands 
of programs for home and 
office. And if you add a printer 


or color monitor, disk drive and 
a modem—all together it just 
about equals the price of the 
IBM PCjr all alone. With no 
peripherals. 

So you can buy a computer 
for a lot of money. 

Or buy a lot of computer 
for the money. 

COMMODORE 64^ 

IT’S NOT HOW LITTLE IT COSTS, 

IT’S HOW MUCH YOU GET. 










ss anyone selling releases from 
of support them and do let us know. 

Thank you! 


Our goal is to preserve classic video game magazines so that 
they are not lost permanently. 


People interested in helping out in any capacity, 
please visit us at www.retromags.com 


No profit is made from these scans, nor do we offer anything 
available from the publishers themselves. 



